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JOINT  SESSION 
Monday,  September  19, 1994 

Opening  Remarks 

President  Steele:  As  president  of  the  American  Railway  Bridge  and  Building 
Association  and  on  behalf  of  Gene  Schubel,  president  of  the  Roadmasters  and  Maintenance 
of  Way  Association  of  America,  I  declare  the  99th  annual  conference  of  the  B&B 
Association  and  106th  annual  conference  of  the  Roadmasters  Association  open  and  in  joint 
session. 

I  welcome  each  of  you  here  today  and  I  want  to  thank  you  for  your  interest  in  our  two 
progressive  Associations.  The  program  reveals  a  lot  of  interesting  topics  and  reports  that  are 
to  be  given  and  should  be  of  interest  to  all. 

There  are  three  keynote  addresses  by  three  very  knowledgeable  people.  They  are: 
Herbert  Robinson,  vice-president  operations  from  the  Burlington  Northern;  Harris 
Wagenseil,  vice-president  of  maintenance  operations  from  the  Union  Pacific;  and  Jolene 
Molitoris,  administrator  of  the  FRA. 

We  have  a  little  work  for  you  to  do  this  year.  One  of  the  things  we  ask  that  you  do  is 
complete  the  conference  survey  forms.  These  are  the  cards  that  will  be  distributed  each  day. 
It  only  takes  a  minute  to  fill  out  after  each  presentation.  Today's  card  is  red. 

A  second  thing  we  ask  you  to  do  is  pick  up  one  of  the  committee  sheets  at  the  back  of 
the  room.  B&B  is  yellow  and  Roadmasters  is  green.  This  is  the  basis  for  the  1995  program 
next  year  in  Minneapolis.  You  have  the  next  two  and  a  half  days  to  read  through  the  scopes 
and  decide  which  subject  you  want  to  contribute  to.  Don't  be  shy.  Become  involved  —  you'll 
meet  a  lot  of  good  people  that  way  and  you'll  be  able  to  share  your  ideas  and  solutions  to 
their  problems. 

As  of  this  morning,  the  count  for  Roadmasters  is  219,  Bridge  &  Building  is  76,  suppliers 
is  162,  and  spouses  and  companions  is  84,  for  a  grand  total  of  541.  It  looks  like  we  are  on  our 
way  to  a  nice  attendance. 

Before  we  begin,  I  have  a  couple  of  housekeeping  items  that  I  would  like  to  tell  you 
about.  In  case  of  emergency,  all  the  exit  doors  are  marked  as  you  can  see.  Northwestern 
Hospital  is  only  a  block  away  if  we  need  their  services.  Several  of  the  staff  here  are  capable 
of  handling  CPR  needs.  The  hotel's  emergency  number  is  7777  and  the  City  of  Chicago's 
emergency  number  is  91 1. 

It  is  proper  at  this  time  that  we  pause  for  divine  guidance  and  inspiration  prior  to  begin- 
ning this  conference.  I  will  now  call  upon  John  Horney,  past  president  of  the  B&B 
Association,  to  give  the  invocation. 

Mr.  Horney:  Would  you  please  stand  with  me  while  I  pray. 

Our  Heavenly  Father,  we  stand  before  you  at  this  time  to  thank  you  for  providing  a  safe 
trip  for  those  of  us  who  have  traveled  to  this  conference.  We  ask,  Father,  that  you  be  with  the 
speakers  during  the  conference  this  week  to  give  them  encouragement  and  guidance  during 
their  presentations. 

We  have  come  to  this  conference  to  learn  and  we  ask,  Father,  that  you  provide  an  atmos- 
phere of  sharing  during  this  conference  so  that  all  of  us  may  learn  from  our  peers.  Finally,  we 
ask  that  at  the  close  of  the  conference  you  once  again  provide  safe  travel  for  us  on  our  return 
trips  home. 

We  ask  these  things  in  Jesus'  name.  Amen. 


President  Steele:  Thank  you,  John.  At  this  time  I  would  like  to  introduce  the  officers 
and  directors  of  the  B&B  Association.  As  I  introduce  each  one,  I  would  ask  that  each  of  them 
come  stand  in  front  of  the  podium.  Please  hold  your  applause  until  all  have  been  introduced. 

Senior  vice-president,  John  Van  Huis,  chief  engineer  structures  and  production, 
Wisconsin  Central;  junior  vice-presidents  are  Mike  Bradley,  project  engineer,  Conrail,  and 
Joe  Lileikis,  manager  bridge  maintenance,  Amtrak;  immediate  past  president,  Paul  Saletnik, 
engineer  of  buildings,  Chicago  &  North  Western;  and  treasurer,  Don  Lewis,  assistant  engi- 
neer bridges,  Illinois  Central. 

Directors  are  Bob  Carter,  general  B&B  supervisor,  Burlington  Northern;  Carl  Young, 
project  engineer,  Conrail;  Dave  Franz,  bridge  engineer,  Kansas  City  Southern;  Lee  Hostler, 
structures  engineer,  Santa  Fe;  Jimmy  Neece,  supervisor  facilities  maintenance,  CSX;  Ron 
Kaye,  bridge  engineer,  Illinois  Central;  Mark  Johnson,  manager  structures,  Burlington 
Northern;  Tim  Rich,  engineer  B&B,  Conrail;  and  Dale  Bartholomew,  senior  project  manager 
railroad  facilities,  Sverdrup  Corporation. 

Gentlemen,  this  is  my  cast.  (Applause) 

At  this  time,  I'll  turn  the  podium  over  to  Gene  Schubel,  president  of  the  Roadmasters 
Association. 

President  Schubel:  Thank  you,  Don.  As  president  of  the  Roadmasters  Association,  I 
would  add  my  welcome  to  all  attendees  to  this  important  conference. 

We  on  the  Roadmasters  board  of  directors  feel  the  conference  fully  supports  our  mission 
statement  which  I  quote  in  part,  is  to  provide  track  maintenance  professionals  with  a  respon- 
sive forum  to  educate  and  to  exchange  ideas  for  the  promotion  of  safe,  practical,  and  efficient 
track  and  roadway  maintenance. 

The  presenters  and  you  have  taken  some  of  your  valuable  time  to  attend  this  conference. 
Use  the  opportunity  to  listen  to  the  speakers,  talk  to  your  peers  in  the  industry,  and  use  your 
creativity,  whether  it  be  to  find  solutions  to  your  maintenance  problems,  think  of  improve- 
ments to  track  materials  or  equipment,  or  think  of  new  types  of  materials  or  equipment.  The 
supply  industry  is  here  and  this  is  an  excellent  chance  for  you  to  talk  with  them. 

At  this  time  I  would  like  to  introduce  the  Roadmasters  Board  and  ask  all  of  them  to 
stand.  Please  hold  your  applause  until  the  end. 

We  have  first  vice-president,  Keith  Nordlund,  project  manager,  CN  North  America;  sec- 
ond vice-president,  Kendall  Koff,  manager  of  maintenance-of-way,  Amtrak;  and  treasurer  is 
Ron  Poulsen,  senior  project  manager,  HDR  Engineering. 

For  directors  we  have  Wayne  Russell,  general  director  roadway  maintenance  and  plan- 
ning, Santa  Fe;  Ray  Brosseau,  manager  of  track  programs,  CP  Rail;  David  Smoot,  executive 
vice-president,  Saganat;  Darrell  Cantrell,  director  of  service  agreements,  Burlington 
Northern;  Ken  Johnson,  regional  manager  gangs,  CSX  Transportation;  Dave  Kelly,  vice- 
president  of  maintenance,  Illinois  Central;  Al  Cloutier,  division  engineer,  Amtrak;  Pete 
Murgas,  engineer  procedures  and  administration,  Norfolk  Southern;  Bob  Davis,  production 
manager  ties,  Southern  Pacific  Transportation;  and  Dwight  Clark,  director  quality  manage- 
ment engineering,  Union  Pacific. 

That  is  our  board.  (Applause) 

At  this  time,  we  usually  have  the  welcoming  remarks  from  REMSA  and  AREA,  but  we 
are  going  to  deviate  from  the  schedule  a  little  bit.  It  is  my  pleasure  to  introduce  Mr.  Herbert 
Robinson,  vice-president  of  operations  for  Burlington  Northern. 

Mr.  Robinson  started  his  employment  in  1971.  He  is  currently  located  in  Fort  Worth, 
Texas,  along  with  his  wife  and  three  children  and  functions  as  vice-president  network  design. 
He  attended  various  universities  such  as  Sangamon  State  University  in  Springfield,  Eastern 
Illinois  University  and  Lincoln  Land  Community  College. 

He  began  his  career  in  1971  in  the  maintenance-of-way  department  and  that's  why  I 
asked  Herb  to  speak  to  us.  He  also  has  a  good  maintenance-of-way  background  and  he  is  an 
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operating  officer  so  I  thought  he  could  really  relate  well  to  this  group.  He  served  in  various 
track  maintenance  positions  and  continued  his  maintenance  career  as  an  assistant  roadmaster 
in  1977,  then  roadmaster  in  1978.  He  transferred  to  the  transportation  department  as  terminal 
manager  and  held  a  variety  of  transportation  positions  including  operational  analysis,  division 
trainmaster,  assistant  superintendent  transportation,  and  terminal  superintendent.  He  was  pro- 
moted to  division  superintendent  in  1987  and  general  manager  in  1988. 

He  was  transferred  to  corporate  headquarters  as  assistant  vice-president  network  plan- 
ning in  1990  and  then  promoted  to  vice-president  network  planning  and  control  in  1992. 
Recently  he  was  promoted  to  the  position  of  vice-president  network  design,  which  is  the 
position  he  now  holds. 

Some  of  his  other  affiliations  and  associations  include  the  American  Association  of 
Railroad  Superintendents,  Air  Brake  Association,  Benevolent  and  Protective  Order  of  Elks, 
Kappa  Epsilon,  Lutheran  Church,  Y.M.C.A.,  Political  Action  Committee,  Little  League 
Baseball,  and  all  the  committees  of  Boy  Scouts.  As  you  can  see,  he  has  a  lot  of  varied  activi- 
ties. 

I  now  introduce  Mr.  Robinson. 


II 


KEYNOTE  ADDRESS 

Herbert  Robinson 

Vice  President  Network  Design 
Burlington  Northern  Railroad 

Thank  you,  Gene,  and  welcome  to  everyone  again.  It  is  certainly  an  honor  for  me  to 
have  the  opportunity  to  address  a  group  such  as  yourselves  on  maintenance. 

As  Gene  mentioned,  I  started  out  in  the  maintenance  department  back  in  1971.  Some  of 
the  things  I  am  going  to  talk  about  today  are  some  of  the  changes  that  we  have  gone  through 
and  also  a  little  more  on  your  theme  which  is  training  in  the  1990s. 

When  I  think  about  training,  I  think  about  a  couple  of  given  areas  that  we  need  to  really 
focus  on.  One  is  the  obvious  technical  training  because  of  all  the  new  equipment  that  is  com- 
ing on  line  today.  Whether  it  be  welding,  computerized  tampers,  new  types  of  work  equip- 
ment or  whatever  it  might  be,  there  is  no  doubt  in  my  mind  that  we  have  to  continue  to 
improve  our  people  skills  by  training.  That  is  a  big  part  of  where  we  are  going  in  the  1990s. 

Another  thing  that  we  really  need  to  focus  on  is  an  area  that  I  call  behavior  training  or 
mindset.  What  we  are  talking  about  is  change.  Big  time  change.  If  you  look  back  over  the  last 
20  years,  we  have  really  seen  a  lot  of  things  happen  in  the  railroad  industry.  You  can  talk 
about  when  I  was  track  rider  and  the  motor  cars  that  we  used  to  ride.  I  don't  think  many  rail- 
roads have  motor  cars  anymore.  You  can  think  about  train  orders  from  the  transportation 
side.  Today  there  are  no  train  orders  on  the  Burlington  Northern  and  I  would  assume  there  are 
not  many  train  orders  on  many  railroads  out  there.  Another  example  is  fax  machines,  new 
ways  in  welding,  computerized  tampers  and  all  those  different  kind  of  things.  There  were  a 
lot  of  things  going  on  and  there  was  a  reason  for  us  to  be  able  to  develop  that  type  of  machin- 
ery and  the  skills  that  we  had  to  have  in  our  people. 

When  you  think  about  it,  why  did  we  have  to  do  it?  Deregulation.  The  railroad  industry 
was  going  through  deregulation  and  for  us  to  be  able  to  survive  we  had  to  go  through  down- 
sizing. We  had  to  become  much  more  efficient  in  cost  controls  and  in  productivity.  In  what- 
ever you  want  to  talk  about,  there  had  to  be  significant  change  in  the  railroad  industry  for  it  to 
survive.  In  fact,  there  were  many  people  who  said  we  wouldn't  survive.  If  you  look  around 
today  at  all  the  different  railroads,  we  really  have  survived. 

We  saw  employment  drop  significantly.  We  saw  machinery  come  on  which  became 
much  more  productive.  Whether  it  was  with  CWR,  whether  it  was  with  tamping  or  whatever 
it  might  be,  the  railroads  had  to  become  very  productive.  We  had  to  eliminate  assets  for  us  to 
be  able  to  survive. 

That  period  is  behind  us  now.  There  is  a  real  change  going  on  in  the  industry  and  it  start- 
ed about  a  year  ago.  We  still  have  to  be  very  efficient.  We  still  have  to  be  very  productive, 
but  the  difference  is  if  you  look  around  you,  we  are  in  a  growth  industry.  It's  a  big  change. 
When  you  look  at  some  of  the  articles  that  are  being  written  today,  and,  by  the  way,  I  don't 
believe  them,  you  will  see  a  lot  of  those  writers  saying  that  managers  of  the  railroads  today 
cannot  deal  with  growth  and  that  we  don't  have  the  skill  set  to  be  able  to  deal  with  growth.  I 
guess  what  I  would  do  is  challenge  each  and  every  one  of  you  to  think  about  that  this  week 
and  how  we  are  going  to  deal  with  a  different  environment  than  what  we  have  all  grown  up 
with  and  that  is  downsizing. 

We  are  now  in  a  growth  industry.  Take  a  look  at  the  Santa  Fe  with  10,  15,  and  20  per- 
cent improvement  increases  in  intermodal  traffic.  The  coal  traffic  for  the  western  railroads  is 
again  at  10,  15,  and  20  percent  increases  in  the  volumes  and  demands  that  we  have  to  face. 
How  are  we  going  to  deal  with  those  in  the  1990s?  With  wise  investment  resources.  It  will  be 
very  easy  for  some  rich  railroads  out  there  to  over-invest  in  plans.  It's  very  easy  to  go  in  there 
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and  build  double,  triple  and  quadruple  tracks  in  some  locations  and  buy  hundreds  of  locomo- 
tives and  new  equipment  and  those  kinds  of  things  and  hire  people  as  fast  as  they  possibly 
can. 

The  successful  railroads  of  the  future  are  those  that  are  going  to  be  wisely  investing  their 
money.  It  doesn't  mean  that  you  don't  expand.  It  doesn't  mean  that  you  don't  add  double  or 
triple  tracks.  But  it  is  going  to  be  critical  that  each  one  of  us  in  our  railroad  positions  are  a 
part  and  a  player  in  wisely  investing  only  where  you  need  to  invest  because  we  don't  want  to 
wake  up  in  an  industry  ten  years  from  now  in  the  position  again  where  we  are  over  capacity 
and  we  are  going  to  be  going  through  downsizing  again.  You  won't  survive  if  you  take  that 
path. 

Another  area  that  is  very  important  is  that  it's  not  going  to  be  business  as  usual.  How  do 
we  plan  and  execute?  Again,  it  gets  back  to  efficiency,  productivity,  or  whatever  you  want  to 
call  it.  It  is  critical  that  we  change  how  we  think  about  planning  and  execution.  You  have  to 
have  a  plan.  After  you  have  that  plan,  you  have  to  execute  against  it.  We  have  developed 
some  of  the  greatest  plans  in  the  world  only  to  find  out  that  we  didn't  believe  we  wanted  to 
execute  against  it.  Again,  what  I  am  trying  to  relate  to  here  is  the  mindset  that  we  have.  You 
have  to  think  about  how  we  plan  and  how  we  execute  so  that  it's  an  integrated  plan  and  exe- 
cution. 

Finally,  the  ability  to  change  and  to  move  out  of  your  comfort  zone.  It's  not  very  easy,  is 
it?  It's  not  very  easy  to  change.  I  can  think  about  fax  machines,  for  example.  Jerry  Wood  and 
I  were  working  together  here  on  the  Chicago  region  headquarters  and  I  was  one  of  the  guys 
who  was  lucky  enough  to  be  able  to  start  installing  fax  machines.  Do  you  know  what  the 
response  was?  You  are  crazy!  There  is  no  way  a  fax  machine  will  ever  work  in  this  railroad. 
Well,  fax  machines  have  not  only  worked,  they  are  now  becoming  obsolete  as  we  are  now 
going  more  to  computers. 

We  have  to  understand  in  our  minds  and  we  have  to  open  our  minds  to  accept  change. 
Change  is  good.  Change  is  not  bad.  How  we  deal  with  that  change  will  result  in  how  success- 
ful we  are  as  an  industry  in  the  future. 

If  you  take  a  look  at  this,  this  is  something  that  Burlington  Northern  is  doing  now  as  we 
try  to  better  integrate  our  planning  and  execution.  I  call  it  the  network  design  process  and  it  is 
also  a  resemblance  of  an  organization.  Everything  in  here  is  very  integrated  so  you  have  to  be 
very  careful  when  you  think  about  it,  but  one  of  the  things  that  we  try  to  focus  on  is  how  we 
start  our  business  plan.  It  is  very  critical  that  any  planning  that  you  are  doing  focuses  on 
everything  that  has  any  kind  of  impact  on  your  network. 

What  we  start  with  is  the  obvious,  the  customers.  The  marketing  department  on  the 
Burlington  Northern,  as  an  example  is  broken  into  three  business  units:  coal,  intermodal,  and 
merchandise.  Obviously  what  we  have  to  do  is  start  with  the  demand  forecast  as  far  as  what 
the  customer  wants.  Other  things  that  have  impact  to  the  network  include  not  only  the  passen- 
ger trains  that  we  run  here  in  Chicago  and  the  Amtrak  trains,  but  also  our  interline  partners 
and  the  shortlines  that  have  become  a  big  part  of  the  railroad  industry.  We  need  to  understand 
what  all  the  requirements  are  of  those  people  who  are  going  to  have  an  impact  on  our  net- 
work before  we  ever  start  to  put  a  plan  together. 

The  next  thing  we  do  is  put  that  plan  into  what  I  will  call  a  bucket  and  then  we  have  to 
look  at  the  areas  that  have  to  deal  with  these  kinds  of  demands.  If  you  take  a  look  at  that,  we 
can  start  with  line.  What  kind  of  impact  do  all  these  demands  have  on  your  line  capacity,  on 
your  terminals,  on  your  crews,  on  your  locomotives,  and  on  your  equipment?  Again,  a  very 
important  part  of  it  is  the  maintenance.  You  are  damned  if  you  do  and  you  are  damned  if  you 
don't,  but  you  have  to  do  maintenance  work.  There  is  no  doubt  about  that  and  we  have  to  be 
able  to  rebuild  bridges.  We  have  to  be  able  to  do  signal  work.  We  have  to  be  able  to  handle 
the  customer  requirements  and  to  provide  reliable  service.  So  all  these  things  are  here,  but 
most  importantly,  maintenance  has  to  be  involved. 
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What  is  the  impact  on  all  these  different  things  when  you  are  trying  to  meet  the  cus- 
tomer requirements?  The  following  is  a  look  at  all  those  kinds  of  things.  What  we  do  is  look 
at  the  financial  side.  You  have  to  be  able  to  provide  a  return  to  your  shareholder.  You  have  to 
be  able  to  earn  money  so  that  you  can  reinvest  and  all  those  kinds  of  things. 

After  that,  we  came  up  with  a  consolidated  business  plan.  What  is  it  and  is  it  an  annual 
plan  or  a  seasonal  plan?  Most  importantly,  what  we  try  to  do  is  link  that  very  closely  to  what 
we  call  our  strategic  plan.  Everything  that  is  going  on  down  here  on  a  real  time  tactical  basis 
is  also  being  fed  into  our  strategic  network  design  which  deals  with  how  many  lines  do  we 
have  to  have  in  the  future?  Where  should  those  lines  be?  Should  we  go  into  the  short  line 
business  on  a  certain  parameter?  Should  we  go  into  a  merger?  These  are  the  kinds  of  things 
that  we  are  looking  at. 

All  of  this,  then,  has  to  be  supported  by  decisions  and  support  systems  such  as  comput- 
ers, models,  and  all  those  kinds  of  things  to  allow  us  to  have  the  best  possible  plan  on  an 
ongoing  basis. 

What  I  would  like  to  focus  on  now  is  getting  into  more  of  the  specifics  on  maintenance. 
When  Gene  Schubel  and  Darrell  Cantrell  asked  me  about  four  or  five  months  ago  to  talk  to 
this  group,  they  asked  me  to  talk  about  maintenance  scheduling  and  what  we  do  at  Burlington 
Northern.  So  that  is  what  I  would  like  to  focus  on  now. 

First  of  all,  why  did  we  even  go  to  scheduling  of  maintenance  of  way?  If  you  take  a 
look,  we  needed  timely  access  to  information.  We  had  a  lengthy  budget  in  our  AFE  process. 
Our  schedules  were  not  current.  Our  schedule  changes  were  communicated  manually  and 
obviously  that  is  not  a  very  good  position  to  be  in.  Our  maintenance  schedules  also  were  a 
problem  area. 

Schedule  decisions  optimize  at  division  level.  What  we  are  talking  about  here  is  that 
most  of  our  scheduling  was  done  at  the  division  level.  Whether  you  have  five  divisions  or 
whether  you  have  25  divisions,  if  everybody  is  doing  their  own  scheduling  at  the  local  area,  it 
doesn't  fit  together  very  well  when  you  look  at  the  total  network  perspective.  We  found  that 
to  be  a  real  issue  on  Burlington  Northern. 

At  one  time,  we  only  scheduled  large  projects.  If  you  only  schedule  your  major  produc- 
tion gangs,  what  happens  to  all  the  other  maintenance  that  has  to  go  on?  It  certainly  has  an 
impact  on  the  network  and  we  need  to  understand  that  today  you  have  to  schedule  everything 
because  they  all  have  an  impact  on  the  network,  on  the  customer,  and  all  the  things  that  we 
try  to  do  to  be  efficient.  We  had  a  lack  of  integration  with  the  marketing  department.  A  lot  of 
times  what  we  had  was  the  local  roadmaster  or  the  local  section  foreman  out  trying  to  get 
track  time  with  the  dispatcher  and  the  dispatcher  was  not  always  tied  into  what  the  marketing 
demands  were  because  we  had  decentralized  dispatching.  At  some  locations  we  had  15  or  20 
different  offices.  We  weren't  tied  in  very  well  to  what  the  market  demands  were.  We  had  a 
lack  of  a  long-term  view.  We  also  had  a  lack  of  tools  and  inflexible  schedules.  We  could  not 
easily  identify  the  impact  of  change. 

I  will  be  talking  about  some  of  the  tools  that  we  have  developed  to  help  us  understand 
that  when  we  do  a  scheduling  project  what  the  impact  is  on  the  customer  and  what  the  down- 
stream and  upstream  effects  are  on  the  total  network  itself. 

We  had  an  inability  to  see  overall  effects.  We  had  no  system-wide  project  management 
tools.  We  didn't  do  it  from  a  centralized  location  and  rescheduling  was  extremely  time  con- 
suming. Again,  we  had  no  computer  tools  so  everything  that  we  did  was  manual  with  a  pencil 
and  pad  of  paper  so  it  was  not  very  timely.  We  had  a  lack  of  coordination.  We  had  limited 
coordination  for  all  of  our  schedules  and  we  really  had  an  inability  to  track  or  utilize  our 
equipment  or  our  assets.  We  really  didn't  monitor  how  well  we  were  doing  across  the  total 
network. 

Finally,  resource  utilization.  We  had  an  inability  to  coordinate  manpower,  manpower 
planning  machines,  and  equipment  and  so  forth.  So  we  knew  that  we  needed  to  change  what 
we  were  doing. 
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What  was  the  major  focus  of  maintenance  scheduling?  There  were  really  three  different 
areas.  The  first  area  was  to  integrate  maintenance  projects  or  all  the  things  that  we  do  with 
Burlington  Northern  operations.  One  of  the  things  that  I  would  point  out  is  that  maintenance 
at  Burlington  Northern  is  not  an  engineering  function  by  itself.  It  is  not  a  maintenance  of  way 
or  B&B  function.  It's  an  operations  function.  In  fact,  the  group  that  does  the  maintenance  of 
way  on  Burlington  Northern  resides  in  the  transportation  department. 

There  were  two  other  areas  that  we  really  wanted  to  focus  on.  Number  one  was  to  mini- 
mize the  amount  of  disruption  to  our  customers  and  to  our  trains.  We  needed  to  minimize  that 
disruption  and  then  balance  that  against  maximizing  productivity  for  all  the  gangs  out  there. 

Again,  what  we  have  to  do  is  we  have  to  be  able  to  provide  reliable  service.  We  still 
have  to  be  able  to  do  our  track  work  and  be  as  productive  as  possible.  Those  were  the  three 
major  things  we  were  focused  on  at  Burlington  Northern  when  we  went  into  the  maintenance 
scheduling  effort. 

Who  were  the  contacts  that  were  involved?  Network  design  was  described  briefly  at  the 
beginning  of  the  presentation.  The  system  engineers  obviously  provided  key  input.  They  tell 
us  what  they  need  to  do.  They  understand  what  is  going  on  out  there  as  far  as  a  forecast.  They 
are  tied  into  the  marketing  demands  and  we  need  to  know  from  them  what  they  need  to  do. 
We  then  tell  them  when  they  are  going  to  do  it. 

As  far  as  network  operations,  obviously  the  field  groups  have  to  deal  with  that.  The 
business  or  marketing  groups,  again,  are  tying  in  with  what  we  are  doing  on  maintenance  and 
operations  to  what  the  customer  requirements  are.  Burlington  Northern  is  going  to  open  a 
new  network  operations  center  in  March,  but  they  are  obviously  the  ones  to  try  and  pull 
everything  together  at  a  central  location. 

Regarding  purchasing  and  materials  management,  I  am  sure  that  there  are  some  of  those 
folks  here  in  the  crowd.  You  certainly  understand  how  critical  it  is  that  you  know  what  the 
needs  of  the  engineering  and  maintenance  departments  are  and  how  that  is  tied  to  a  specific 
schedule  so  that  you  can  reap  the  benefits  of  price  leverage  and  delivery  and  all  those  kinds 
of  things.  Again,  it's  the  customer. 

Something  that  you  can't  really  minimize  at  all  is  the  foreign  railroads.  The  impact  of 
what  is  going  on  with  your  partners  around  you  and  what  impact  that  has  on  your  network. 
You  need  to  understand  what  they  are  doing  as  far  as  track  work  and  what  you  are  doing  as 
far  as  track  work  so  that  the  customer  is  not  the  one  that  suffers  from  that. 

What  are  the  activities  that  we  schedule  at  Burlington  Northern?  We  schedule  every- 
thing. We  started  out,  as  I  mentioned,  with  just  a  few  projects  such  as  the  major  production 
gangs  that  we  scheduled.  Today  we  schedule  everything  except  for  emergencies.  Obviously 
we  haven't  got  smart  enough  yet,  but  we  are  working  on  scheduling  that,  too,  and  how  we  are 
going  to  schedule  broken  rails,  weather,  derailments,  and  all  those  kinds  of  things.  If  anybody 
has  any  ideas,  I  would  really  appreciate  the  input. 

What  are  some  of  the  tools  that  we  use?  Roadway  coordinated  planning  tools. 
Engineering  enters  all  of  the  future  roadway  plans  on  this  system  and  then  we  extract  the 
information  for  the  schedule. 

The  engineering  estimating  system,  again,  is  what  gives  a  detailed  estimate  that  is  pro- 
vided to  us  so  that  we  understand  what  materials  are  needed,  the  manpower  requirements  and 
everything  that  is  needed  in  a  detailed  estimate. 

The  maintenance  scheduler  is  a  stand-alone  system  that  we  use  for  scheduling  mainte- 
nance projects.  It  is  used  right  now  in  the  interim  as  we  move  to  our  new  network  operation 
center  that  I  talked  about.  You  can  see  the  network  execution  plan  which  is  a  new  computer- 
ized system  that  will  integrate  all  Burlington  Northern  systems,  but  the  maintenance  sched- 
uler is  something  that  we  use  at  this  time  to  be  able  to  do  the  scheduling  on  the  maintenance 
side. 

A  slow  order  predictor  is  used  when  we  are  scheduling  maintenance.  We  build  into  an 
algorithm  the  ability  to  understand  what  impact  we  are  going  to  have  on  slow  orders  and  con- 
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gestion.  We  use  that  so  that  we  can  give  feedback  to  the  customers  and  to  our  operating  peo- 
ple what  impact  there  will  be  by  doing  whatever  project  it  is  that  we  are  talking  about. 

A  service  maintenance  planner  is  a  system  that  deals  with  all  of  our  train  and  car  sched- 
ules. What  we  do  is  start  with  that  and  plug  the  projects  in  so  we  can  understand  what 
changes  we  have  to  make.  I  will  show  you  a  couple  of  examples  of  that  later  on. 

The  roadway  labor  distribution  report  is  an  electronic  payroll  and  labor  distribution  sys- 
tem which  also  includes  production  reporting. 

The  slow  order  management  system  is  a  system  that  we  use  at  our  network  operation 
center  which  tracks  all  slow  orders  on  the  Burlington  Northern  by  the  minute.  For  example, 
on  the  Chicago  to  Seattle  corridor  if  we  get  over  60  to  80  minutes  slow  orders  based  on  the 
gangs  that  are  working  out  there  whether  it's  a  section  gang  or  a  production  gang,  we  then 
know  that  is  starting  to  have  a  serious  impact  on  our  ability  to  provide  reliable  customer  ser- 
vice. We  manage  against  thresholds  on  each  one  of  those  segments  and  we  break  it  down  by 
large  quarters  as  well  as  by  specific  subdivisions. 

The  track  reservation  system  is  something  that  we  require  of  all  our  people  in  the  field. 
This  says  that  anything  from  one  day  to  one  week  out  has  to  have  a  reservation  before  they 
are  able  to  occupy  the  track.  What  they  do  is  send  their  request  to  a  centralized  group  who 
then  puts  together  the  plans  to  make  sure  we  communicate  not  only  to  the  people  who  need  to 
do  the  work,  but  also  to  our  customers  and  our  transportation  people.  In  this  way,  we  have  a 
fully  integrated  plan  every  day  of  every  week. 

Finally  we  have  the  network  execution  plan  which,  again,  is  a  system  that  we  are  devel- 
oping right  now  that  will  come  on  line  in  1995.  This  system  deals  with  integrating  not  only 
our  dispatching  systems  but  also  our  transportation  systems  and  all  of  our  maintenance 
schedules,  too. 

Those  are  a  number  of  the  planning  tools  that  we  use  in  trying  to  provide  better  sched- 
ules. I  have  a  couple  of  examples  of  the  new  control  center  or  new  operation  center  that 
Burlington  Northern  is  building.  We  announced  this  a  little  over  a  year  ago  and  started  con- 
struction last  August.  It  will  be  completed  in  March  of  1995  and  we  will  start  our  transition 
that  will  include  everything.  We  are  going  to  have  about  125  desks  in  this  center.  It  is  about 
183,000  square  feet  of  facility  and  the  key  thing  that  we  are  trying  to  accomplish  here  is  the 
integration  of  all  the  things  that  have  any  kind  of  impact  on  the  network  into  a  room  with  the 
same  type  of  computer  equipment.  As  an  example,  not  only  will  the  dispatchers  be  in  there, 
but  we  will  have  a  maintenance  scheduling  desk,  an  intermodal  desk,  our  communications 
desk,  and  network  control  center  that  is  now  in  St.  Paul.  We  are  moving  down  there  and 
being  a  part  of  this  center.  We  will  have  every  function  necessary  on  the  Burlington  Northern 
in  one  location  with  state-of-the-art  technology  to  hopefully  better  manage  our  railroad.  That 
is  what  we  are  trying  to  do. 

What  are  the  benefits  of  having  an  integrated  operating  plan?  Since  the  concept  of 
scheduling  maintenance  at  a  central  location  became  a  reality  in  1992  on  Burlington 
Northern,  there  have  really  been  some  significant  milestones.  There  are  a  couple  that  I  will 
touch  on. 

Our  track  time  for  production  gangs,  as  an  example,  has  gone  up  from  58  percent  to  72 
percent.  Our  machine  power  planning  has  a  better  forecast  and  can  respond  much  more 
quickly  to  falls  in  manpower  in  a  specific  area.  Our  materials  department  has  their  require- 
ments by  September  of  the  prior  year  and  can  plan  their  materials  distribution  for  major  pro- 
duction gangs  well  in  advance.  This  ensures  not  only  timely  but  also  more  efficient  material 
distribution. 

Our  centralized  scheduling  of  maintenance  activities  has  also  allowed  our  work  equip- 
ment to  be  much  more  effective  and  much  more  efficiently  used  across  the  system  rather  than 
staying  on  each  specific  division  or  region.  Probably  one  of  the  most  important  things  is 
something  that  we  in  the  maintenance  area  sometimes  want  to  forget  and  that  is  the  customer 
impact.  We  all  have  responsibilities.  We  all  have  work  to  do  and  we  all  have  our  bosses  push- 
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ing  us  to  be  more  productive.  However,  we  have  to  always  remember  why  we  are  out  there 
and  who  is  paying  the  bill.  We  have  to  remember  that  the  customer  is  a  big  part  of  this.  It 
doesn't  mean  the  customer  is  always  right. 

Believe  it  or  not,  one  of  the  things  we  do  when  we  do  our  maintenance  scheduling  is  we 
understand  what  the  impact  is  going  to  be  and  there  are  many  examples  of  being  able  to  go  to 
the  customer,  explain  what  track  work  we  are  doing  or  what  B&B  project  or  what  signal 
cutover  we  are  doing  and  they  understand  that.  But  it's  a  way  of  communicating  what  their 
expectations  are  and  what  our  expectations  are  and  then  coming  to  an  agreement.  This  is  a 
big  opportunity  for  us  here. 

I  will  go  through  a  couple  of  quick  examples  of  how  we  do  some  of  our  maintenance 
scheduling.  I  told  you  about  all  the  contacts  and  some  of  the  tools  that  we  use.  One  example 
of  the  materials  that  we  use  is  called  a  string  line.  The  lines  going  up  and  down  are  actually 
train  schedules  and  when  those  trains  are  actually  running.  What  you  see  in  the  middle  of  the 
box  is  an  example  of  a  block  of  time  that  we  need  to  do  a  certain  track  project.  This  is  a  rail 
gang  and  what  it  says  is  we  would  like  to  have  a  six  and  a  half  hour  window  from  6:00  a.m. 
in  the  morning  to  12:30.  Obviously  right  here  it  shows  that  there  is  no  conflict  so  it's  a  very 
simple  thing  to  schedule.  We  can  give  them  a  six  and  a  half  hour  window  without  affecting 
trains  at  all. 

The  next  one  here  gets  a  little  more  complex,  but  it's  not  near  as  complex  as  some  of 
them.  What  we  are  trying  to  demonstrate  is  a  conflict  in  the  window.  So  how  do  you  deal 
with  that  when  you  want  a  six  and  a  half  hour  window  and  it  is  right  in  the  middle  of  a  train 
going  through?  This  is  train  number  three  which  is  a  high  priority  train  on  Burlington 
Northern.  How  do  you  deal  with  something  like  that?  Here  is  one  way  to  look  at  it.  You  work 
with  the  customers,  you  work  with  the  transportation  people,  and  you  adjust  the  train  sched- 
ule. We  have  the  ability  to  do  that  on  a  real  time  basis  so  once  we  are  able  to  understand  that 
and  we  know  that  the  customer  will  still  be  able  to  meet  his  requirements,  we  can  change  that 
train's  schedule.  That  is  one  example  of  what  we  can  do. 

Another  example  is  balancing  between  making  reliable  customer  service  and  maximiz- 
ing productivity.  There  is  another  way  we  can  do  it.  We  can  split  the  window  and  give  them  a 
four-hour  window,  let  the  train  run  through  on  time,  and  then  give  them  another  two  or  two 
and  a  half  hour  window.  That  is  another  example  of  how  you  could  deal  with  that. 

This  example  here  is  just  to  show  you  that  early  is  not  always  good.  One  of  the  things 
that  we  at  Burlington  Northern  do  is  what  we  call  precision  execution.  You  who  have  worked 
out  there  on  the  track  certainly  understand  the  times  that  you  have  gone  out  there  and  they 
said  that  they  would  give  you  the  track  and  all  of  a  sudden  here  comes  one  of  those  trains  that 
was  running  three  or  four  or  five  hours  early  and  they  say  to  get  the  gang  off  the  track. 

We  don't  do  that  at  Burlington  Northern.  What  we  say  is  that  the  train  is  going  to  run  on 
time.  If  that  track  gang  has  been  given  a  reservation  out  there  to  have  the  track,  that  train  will 
be  held  and  run  on  time.  It's  a  little  bit  different  than  what  we  have  done  in  the  past  at  least 
where  I  came  from. 

There  is  a  little  saying  that  I  try  to  share  with  my  people  because  change  is  not  easy.  I 
started  out  talking  about  all  the  different  changes  that  we  are  going  to  have  to  go  through  and 
I'll  tell  you  something  I  am  reminded  of.  When  nothing  seems  to  help,  I  look  at  a  stone  cutter 
hammering  away  at  his  rock  perhaps  100  times  without  as  much  as  a  crack  showing  in  it  yet. 
At  the  101st  blow,  it  will  split  in  two.  I  know  it  was  not  that  blow  that  did  it,  but  all  that  had 
gone  on  before. 

The  point  I  am  trying  to  make  here  is  we  need  to  be  patient.  We  need  to  persevere.  You 
need  to  have  a  sense  of  urgency  —  there  is  no  doubt  about  that,  but  change  does  not  come 
easy.  It  is  very  difficult  to  accomplish  and  it's  very  difficult  to  get  up  and  go  back  to  what  I 
talked  about  at  the  very  beginning  which  is  your  comfort  zone.  It  is  very  easy  to  go  back  to 
your  comfort  zone  and  say,  "I  told  you  that  would  never  work."  You  have  to  be  patient.  You 
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have  to  understand  and  demonstrate  what  the  benefits  are.  Whether  it's  scheduling  mainte- 
nance or  whatever  it  might  be,  you  need  to  be  patient  and  persevere  and  move  forward. 
Looking  back  to  the  past,  think  about  the  way  they  started  laying  ties  with  horses  and  buggies 
and  think  about  all  the  changes.  Think  about  the  motor  car  and  think  about  all  the  changes. 
Think  of  the  equipment  that  you  have  seen  and  think  of  all  the  changes  in  the  last  20,  30,  40, 
50,  even  100  years.  Think  about  the  changes  that  are  going  to  be  coming  in  the  future.  That  is 
a  real  critical  issue. 

What  we  are  about  to  do  is  embark  on  an  incredible  journey.  The  1990s  are  going  to 
hold  significant  change  opportunities  for  all  of  us.  We  are  in  a  growth  industry.  It's  an  era  of 
railroad  glamor,  some  people  say.  It's  the  golden  age  of  railroading.  Think  about  how  you  fit 
into  that.  Think  about  how  you  are  going  to  change.  Think  about  the  training  that  you  have  to 
have  whether  it's  on  the  technical  side  or  whether  it's  on  the  behavior  side.  Because  those  of 
us  who  deal  with  that  change  and  those  of  us  who  understand  what  tools  and  training  will  be 
required  to  make  those  changes  are  going  to  be  successful  railroaders  in  the  1990s.  Thank 
you.  (Applause) 

President  Steele:  Thank  you,  Mr.  Robinson.  That  was  an  excellent  talk.  The  remarks 
are  very  important  to  this  group.  I  would  like  to  give  you  a  small  token  of  our  appreciation. 
We  have  a  cup  with  the  Roadmasters  and  B&B  logo  on  it  and  I  would  like  for  you  to  have 
that.  I  appreciate  your  time  and  effort. 

Mr.  Robinson:  Thank  you.  (Applause) 
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WELCOME  BY  PRESIDENTS 

President  Steele:  At  this  time  I  would  like  to  turn  the  podium  over  to  Mike  Franke, 
president  of  AREA  to  make  a  few  remarks. 

Mr.  Franke:  Well,  seeing  Herb  Robinson's  slides,  I  am  reminded  of  the  centralization 
that  the  Santa  Fe  went  through  over  the  last  two  or  three  years  and  how  traumatic  it  was  at  the 
beginning.  But  as  time  goes  on,  it  gets  better  and  better  coordinated  and  the  communication 
gets  better  and  better  as  all  the  people  that  fit  into  the  so-called  network  talk  to  each  other  in 
one  room  and  are  able  to  react  very  quickly  to  the  emergencies  and  changes  that  occur  every 
day.  But  it  is  a  patient  type  process.  You  have  to  have  patience.  Herb  is  right  on. 

Thank  you  for  allowing  me  to  make  a  few  remarks  at  the  opening  session  of  your  con- 
vention. On  behalf  of  the  members  of  the  American  Railway  Engineering  Association,  I 
would  like  to  extend  congratulations  and  good  wishes  to  both  presidents  Gene  Schubel  and 
Don  Steele  and  to  all  members  of  the  American  Railway  Bridge  and  Building  Association 
and  the  Roadmasters  and  Maintenance  of  Way  Association  of  America.  Your  contribution  to 
the  advancements  in  the  construction  and  maintenance  of  railway  track  and  structures  have 
been  of  great  value  to  the  railway  industry. 

Our  three  organizations,  together  with  REMSA,  have  had  an  excellent  working  relation- 
ship in  meeting  the  challenges  that  face  the  railway  industry.  In  the  past,  in  the  very  tradition- 
al type  past,  the  main  objective  for  maintenance-of-way  supervisors  and  railway  equipment 
manufacturers  was  to  develop  new  work  methods,  procedures,  and  equipment  to  reduce  the 
cost  of  track  and  bridge  maintenance. 

Echoing  what  Herb  has  said  today,  we  must  look  at  the  complete  picture  of  quality  and 
economic  service  to  our  customers.  Those  strategies  include  safety  as  number  one,  on-time 
service  and,  of  course,  continuing  with  cost  containment.  To  achieve  those  objectives  in 
today's  world  of  railroading  means  we  have  to  maintain  our  infrastructure  in  excellent  condi- 
tion with  the  least  possible  cost  and  improve  the  quality  of  our  transportation  services  while 
at  the  same  time  accommodating  the  increasing  traffic  that  continues  to  set  new  records  every 
year. 

This  potential  conflict  between  the  track  side  and  the  transportation  side  is  the  challenge 
that  we,  as  railway  maintenance  professionals,  face  in  the  1990s.  However,  I  am  confident 
that  working  together  with  the  same  commitment  that  we  have  shown  to  attack  problems,  we 
will  meet  the  challenge  that  our  growing  businesses  create  through  continued  innovation  and 
forward  thinking. 

I  would  like  to  take  this  opportunity  to  invite  everyone  to  attend  the  AREA  fall  confer- 
ence in  Montreal  on  October  6  and  7  which  includes  the  various  technical  presentations  and  a 
train  trip  between  Montreal  and  Quebec  City.  Of  course,  the  AREA  March  conference  will  be 
held  in  conjunction  with  a  REMSA  mini-expo  here  in  Chicago  at  the  Palmer  House  on  March 
19  through  22,  1995. 

In  closing,  I  would  like  to  wish  all  of  you  a  very  productive  and  constructive  meeting 
and  I  thank  you  for  your  time.  (Applause) 

President  Steele:  Thank  you,  Mike.  It  is  now  my  pleasure  to  introduce  Ken  Norton, 
president  of  the  Railway  Engineering  Maintenance  Suppliers  Association,  or  REMSA. 
REMSA  members  extend  their  hospitality  to  us  throughout  this  conference  by  supporting  the 
continental  breakfast  that  we  enjoy  each  day  in  addition  to  opening  their  doors  for  us  each 
evening.  So  every  time  you  talk  to  a  REMSA  representative,  be  sure  to  thank  them  for  their 
help  and  assistance. 

I  would  like  to  now  introduce  Ken  Norton. 

Mr.  Norton:  Don,  thank  you.  Presidents  Steele  and  Schubel,  distinguished  guests, 
ladies  and  gentlemen,  good  morning.  I  bring  you  greetings  from  the  216  companies  which 
make  up  the  Railway  Engineering  Maintenance  Suppliers  Association  or  as  Don  mentioned, 
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better  known  as  REMSA.  I  also  bring  you  greetings  from  the  executive  director,  Judi 
Meyerhoeffer. 

As  REMSA's  current  president,  I  am  proud  to  appear  before  you  today  and  REMSA  is 
proud  to  be  part  of  your  conference.  One  of  my  jobs  and  one  of  my  primary  objectives  as 
president  of  REMSA  has  been  to  place  continued  emphasis  on  this  organization's  profession- 
al side.  It  has  really  always  been  there  but  we  have  just  decided  to  emphasize  it  more.  Why? 
There  are  really  several  reasons.  Chief  among  them  is  the  fact  that  there  is  really  a  large 
amount  of  impressive  talent  on  the  REMSA  side  and  the  firms  that  make  up  this  organization. 

Secondly,  downsizing,  or  as  we  have  just  heard  I  guess  we  have  to  rephrase  it  to  right- 
sizing  the  railroad  industry,  has  left  some  technical  voids.  It  is  our  opinion  that  many  of  these 
voids  can  be  filled  by  tapping  into  the  talents  that  exist  on  the  railway  supply  side  and  we  just 
simply  want  to  make  that  fact  known. 

Additionally,  it  is  our  belief  that  the  rail  industry  needs  support  in  Washington  to  help 
promote  favorable  legislation  and  also  stem  the  tide  of  the  ever-increasing  unfriendly  initia- 
tives which  surface  there. 

Indicative  of  the  new  REMSA,  we  have  continued  to  be  active  in  the  railway  supply 
coalition.  This  organization's  principal  objective  is  to  create  a  form  of  unanimity  among  the 
various  railway  supply  organizations  and  a  unified  voice  in  Washington.  We  have  been  asked 
and  have  attended  the  last  three  round  table  discussions  sponsored  by  FRA  administrator 
Jolene  Molitoris.  We  were  asked  by  Ms.  Molitoris,  and  we  complied,  to  become  part  of  the 
group  that  represented  the  U.S.  rail  industry  at  the  Pan  American  Rail  Conference. 

We  continue  to  play  an  important  role  in  the  FAST  Steering  Committee  and  REMSA  is 
an  active  CRASH  supporter  which,  as  you  know,  is  fighting  the  heavier  and  longer  trucks. 
These  are  but  a  few  examples  of  the  more  visible  and  vocal  roles  that  REMSA  is  playing  to 
assist  you,  the  railroad,  to  become  the  nation's  number  one  transportation  mode.  It  goes  with- 
out saying  that  we  know  that  our  success  depends  upon  your  success.  We  respectfully  request 
continued  recognition  that  your  success  depends  upon  productive  professionals  interfacing 
with  us,  those  who  provide  you  with  products  and  services  vital  to  your  financial  prosperity. 

I  want  to  express  my  sincere  thanks  to  both  Don  Steele  and  Gene  Schubel  for  the  time 
they  have  allowed  us  in  their  conference  agenda.  REMSA  has  two  agenda  spots.  One  is  at 
2:25  today  at  the  B&B  session  and  another  at  8:35  a.m.  Wednesday  in  the  general  session.  To 
put  these  presentations  together,  we  asked  all  of  our  member  companies  for  products  and  ser- 
vices that  they  consider  to  be  new  and  hot.  So  if  you  want  to  know  what  is  new  out  there,  I 
encourage  you  to  attend  these  presentations.  Again,  these  presentations  are  produced  and 
directed  and  even  presented  by  Vin  Terrill.  Vin  is  a  former  chief  engineer  and  a  former  presi- 
dent of  a  supply  company.  He  is  a  former  president  of  AREA  and  a  former  president  of 
REMSA.  I  challenge  anybody  to  meet  those  credentials. 

I  also  would  like  to  remind  you  about  two  upcoming  REMSA  events.  We  have  changed 
the  name  of  what  we  used  to  refer  to  as  the  mini-show  because  that  has  connotations  that 
really  weren't  true.  Technology  2000  is  an  indoor  display  which  is  in  conjunction  with  the 
AREA  next  March.  Technology  2000  has  an  indoor  and  outdoor  display  in  September,  1997, 
in  conjunction  with  the  B&B  and  Roadmasters  in  Kansas  City. 

I  mentioned  our  increased  emphasis  on  the  professional  side,  but  I  do  need  to  also  tell 
you  that  we  have  not  neglected  our  social  side.  We  continue  to  sponsor  the  morning  coffees 
prior  to  each  morning  meeting  and  we  also  have  a  reception  tomorrow  evening  from  6:15  to 
7:15.  Many  of  our  member  companies  and  sponsors  have  hospitality  rooms  where  you  can 
relieve  the  tension  of  the  day  and  even  talk  a  little  business.  I  do  wish  you  a  very  successful 
conference.  Thank  you.  (Applause) 

President  Steele:  Thank  you,  Ken.  At  this  time  I  would  like  to  introduce  our  next 
speaker,  Cliff  Shoemaker,  director  of  industry  and  public  projects  for  the  Union  Pacific.  Cliff 
began  his  career  in  the  engineering  department  in  1967  after  completing  his  studies  at  the 
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University  of  Nebraska  majoring  in  engineering  and  business  management.  His  current 
responsibilities  include  administration  of  all  highway  projects  as  well  as  industry  develop- 
ment for  the  19  state  Union  Pacific  system. 

Cliff  is  a  member  of  the  Roadmasters  Association,  past  chairman  of  the  American 
Railway  Engineering  Association's  committee  on  grade  crossings,  current  chairman  of  the 
Association  of  American  Railroads  Policy  committee  on  highway-rail  programs,  chair-elect 
of  the  Program  Development  Council  of  Operation  Lifesaver,  member  of  the  Transportation 
Research  Board's  committee  on  grade  crossings,  Board  of  Directors  of  Operation  Lifesaver, 
Inc.,  and  several  other  national  and  local  committees  involved  in  highway-railroad  safety, 
research,  construction,  and  maintenance. 

May  I  introduce  Mr.  Cliff  Shoemaker. 


GRADE  CROSSING  ACCIDENTS 

Cliff  Shoemaker 

Director  of  Industry  and  Public  Projects 
Union  Pacific 

Thank  you.  I  appreciate  the  opportunity  to  be  here  today.  This  group  as  a  whole  is  a  pri- 
mary mover  and  shaker,  if  you  will,  in  grade  crossing  safety.  We  always  think  of  the  signal 
side,  the  educational  side  through  Operation  Lifesaver,  the  enforcement  side  and  so  on,  but 
hopefully  as  I  go  through  some  comments  you  will  see  how  big  a  part  you  do  play  in  this 
effort. 

The  topic  is  grade  crossing  accidents  and  I  am  going  to  expand  on  that  a  little  bit  and 
talk  about  the  accidents  and  some  statistics  and  so  on.  But  more  to  the  point,  I  would  like  to 
talk  about  what  we,  as  a  group  on  the  maintenance  side,  can  do  to  prevent  accidents  and 
reduce  our  potential  liability. 

Highway  rail  grade  crossing  crashes  have  for  many  years  generated  the  most  fatalities  of 
any  rail  industry  related  incident,  many  more  than  all  other  forms  of  fatal  incidents  combined 
including  those  related  to  derailments,  head-on  collisions,  maintenance  and  operating  person- 
nel incidents  and  so  forth.  Please  note  that  I  am  using  the  words  crash  or  incident  instead  of 
accident  as  we  believe  that  the  vast  majority  of  these  incidents  can  be  avoided. 

The  good  news  is  that  there  has  been  a  tremendous  decrease  in  the  number  of  crossing- 
related  crash  fatalities  and  personal  injuries  in  the  past  20  years  or  so. 

Since  the  early  to  mid  1970s,  which  is  when  the  Federal  Grade  Crossing  Safety 
Improvement  Program  started  to  have  a  significant  impact  and  when  Operation  Lifesaver 
activities  were  really  expanding,  there  has  been  a  60  percent  reduction  in  the  instances  of 
public  highway  rail  crossings  with  a  related  decrease  of  fatalities  and  personal  injuries  of 
over  50  percent.  The  bad  news  is  that  there  were  still  over  4,000  crashes  in  1993  resulting  in 
517  fatalities  and  1,677  personal  injuries. 

In  addition  to  the  obvious  trauma  that  the  injured  parties  and  their  families  and  friends 
must  endure  as  well  as  the  memories  our  train  crews  and  other  employees  involved  in  these 
incidents  must  live  with,  these  incidents  cost  the  railroad  industry  well  over  $100  million 
annually  and  that's  off  the  top,  I  might  add.  This  number  is  increasing  despite  the  reduction 
in  the  number  of  incidents. 
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So  what  has  all  this  got  to  do  with  the  track  and  B&B  personnel?  Plenty.  In  almost  all 
cases,  the  plaintiffs  in  court  will  argue  that  something  was  physically  wrong  at  the  site  of  the 
crash.  Vegetation  control  was  not  performed  properly  to  allow  for  the  driver  to  see  the  train 
in  order  to  stop  safely.  Crossbuck  signs  were  missing  or  were  not  maintained  properly. 
Maintenance-of-way  supplies  were  stored  adjacent  to  the  crossing  and  partially  blocked  the 
view  of  the  incoming  train.  Rail  equipment  including  maintenance  of  way  equipment  was 
occupying  a  track  adjacent  to  the  mainline  obscuring  the  view  of  an  on-coming  mainline 
train.  The  crossing  surface  or  approaches  were  in  such  bad  condition  that  the  driver  was  so 
preoccupied  in  negotiating  the  crossing  that  he  or  she  could  not  be  expected  to  adequately 
look  for  oncoming  trains.  Many  of  you  have  had  to  give  depositions  or  appear  in  a  courtroom 
and  you  know  exactly  what  I  am  talking  about.  While  another  argument  may  or  may  not  be 
relevant  to  the  case,  the  juries  are  often  looking  for  any  excuse  to  find  the  railroad  negligent 
in  some  area  so  that  they  can  assess  damages  against  us. 

So  what  is  our  responsibility?  Different  states  and  local  political  jurisdictions  will  have 
different  statutes  and  ordinances,  but  generally  the  following  is  consistent  in  all  jurisdictions: 
Maintenance  of  signs  and  signals  at  the  crossing  are  usually  the  responsibility  of  the  rail- 
roads. A  determination  of  which  public  crossings  are  in  need  of  some  device  in  addition  to 
crossbucks  and  what  type  of  devices  are  appropriate  is  made  by  the  agency  having  jurisdic- 
tion over  the  roadway.  These  determinations  are  generally  made  by  the  state  highway  depart- 
ment or  the  Department  of  Transportation.  This  process  makes  a  lot  of  sense  as  signs  and  sig- 
nals at  public  crossings  are,  in  fact,  highway  traffic  control  devices.  They  don't  control  the 
operation  of  trains.  These  devices  are  not  unlike  the  other  devices  that  we  see  every  day  on 
the  nation's  highways.  However,  once  these  devices  have  been  installed,  the  maintenance 
responsibility  is  often  assigned  to  the  railroad  either  by  state  statute  or  agreement  or  both. 
Exceptions  to  this  include  advance  warning  signs  and  pavement  markings  which  are  the 
responsibility  of  the  highway  agencies. 

Traffic  control  devices  for  use  at  public  crossings  are  described  in  Part  8  of  the  Manual 
on  Uniform  Traffic  Control  Devices  or  the  M.U.T.C.D.  Those  of  you  in  the  public  works  area 
know  well  what  that  is.  Those  of  you  on  the  maintenance  side  may  not.  You  should  talk  to 
your  public  works  folks  and  get  an  idea  of  what  that  is.  Hopefully  your  common  standards 
are  in  line  with  the  manual.  This  manual  has  been  adopted  by  the  Maintenance  Department  of 
Transportation,  Federal  Highway  Administration,  and  has  been  designated  as  the  national 
standard  under  Chapter  23  of  the  United  States  Code.  All  states  have  adopted  this  manual  or 
have  developed  their  own  manuals  which  at  a  minimum  must  include  these  provisions  that 
are  in  the  federal  manual. 

The  M.U.T.C.D.  provides  that  at  a  minimum  one  crossbuck  sign  shall  be  used  on  each 
roadway  approach  to  each  crossing  alone  or  in  combination  with  our  traffic  control  devices 
such  as  flashing  lights.  It  further  provides  that  where  physically  feasible  and  visible  to 
approaching  traffic,  the  crossbuck  signs  shall  be  installed  on  the  right-hand  side  of  the  road- 
way on  each  approach  to  the  crossing.  Additional  signs  or  reflectivity  on  the  backs  of  signs 
may  be  required  in  some  circumstances. 

Some  states  have  adopted  double  face  or  double  back  striped  signs  as  their  standard.  It  is 
important  to  remember  that  in  almost  all  cases  at  least  two  signs  are  required  on  the  right- 
hand  side  of  each  approach  to  the  crossing.  In  other  words,  our  old  guidelines  of  one  sign 
with  reflectivity  and  markings  on  both  sides  of  that  one  sign  does  not  meet  the  minimum 
requirement. 

In  addition  to  the  crossbuck  signs,  multiple  track  signs  are  required  where  more  than  one 
track  exists.  This  sign  is  optional  at  crossings  with  automatic  gates.  The  location  of  these 
signs  is  also  important.  The  normal  lateral  distances  are  six  feet  from  the  edge  of  the  highway 
shoulder  or  twelve  feet  from  the  edge  of  the  traveled  way  in  rural  areas  and  two  feet  from  the 
face  of  the  curb  in  urban  areas.  Where  unusual  conditions  exist,  variations  determined  by 
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good  judgment  should  provide  the  best  possible  combination  of  views  and  safety  clearances 
available. 

Where  it  is  physically  not  feasible  to  follow  these  guidelines,  placement  of  the  cross- 
buck  signs  on  the  left-hand  side  of  the  roadway  is  acceptable.  Some  examples  of  that  is  where 
you  have  a  building  or  some  other  fixed  facility  on  the  right-hand  side.  Crossbuck  signs 
should  normally  be  located  a  minimum  of  12  feet  from  the  center  line  of  the  nearest  track  at  a 
height  of  9  feet  above  roadway  level.  This  height  may  be  varied  as  required  by  local  condi- 
tions such  as  an  extreme  approach  grade. 

While  these  guidelines  may  seem  unimportant,  adherence  to  them  is  necessary  to  ensure 
that  the  motorist  is  given  proper  notification  of  an  approaching  crossing.  The  driver  is 
required  to  control  his  vehicle  and  operate  at  a  speed  that  is  safe  for  the  conditions  that  exist 
at  a  given  location.  The  Uniform  Vehicular  Code,  or  U.V.C.,  requires  a  driver  to  stop  or  yield 
to  trains  at  crossings  whenever  a  clearly  visible  electric  or  mechanical  signal  device  gives 
warning  of  the  train,  when  a  crossing  gate  is  lowered,  or  when  a  human  flagman  gives  or 
continues  to  give  a  signal  of  the  approach  or  passage  of  a  railroad  train. 

A  train  approaching  within  1 ,500  feet  of  the  highway  emits  a  signal  audible  from  such 
distances  if  such  train  by  reason  of  its  speed  or  nearness  to  such  crossing  is  an  immediate 
hazard  and  when  an  approaching  train  is  plainly  visible  and  is  in  hazardous  proximity  to  such 
crossing.  Different  states  may  have  some  minor  differences  in  these  guidelines  but  they  are 
fairly  consistent  throughout  the  country.  Accordingly,  it  is  important  that  we  try  to  keep  our 
rights-of-way  clear  of  obstructions  especially  for  the  50  feet  or  so  either  side  of  the  center  line 
of  the  main  track.  The  requirement  for  the  driver  is  to  stop  or  yield  no  closer  than  15  feet  and 
no  further  than  50  feet  away  from  the  track  when  any  of  those  conditions  above  have  been 
met. 

Looking  down  the  track,  we  should  try  to  keep  the  right-of-way  clear  for  a  minimum  of 
250  feet.  That  is  to  be  consistent  with  our  own  operating  rules.  This  also  goes  for  rail  equip- 
ment, standard,  or  multiple  tracks.  Obviously  there  are  some  situations  where  this  is  not  feasi- 
ble when  we  are  working  immediately  adjacent  to  the  crossings  but  please  don't  store  your 
stuff  there.  We  have  an  option  of  where  we  store  our  maintenance  of  way  equipment,  ballast, 
used  ties,  and  other  maintenance-of-way  equipment,  and  we  should  keep  them  out  of  the 
crossing  quadrants  or  ensure  that  they  don't  block  the  view  of  an  oncoming  train. 

Richard  Reynolds  and  I  were  talking  the  other  day  about  a  recent  situation  in  Texas  on 
the  Union  Pacific  where  we  got  stuck  for  millions  at  a  passive  crossing  with  crossbucks.  We 
had  allowed  county  engineering  for  many  years  to  store  ballast  and  roadway  equipment  on 
our  right-of-way.  This  amounted  to  about  a  20-foot  high  pile  of  rock  and  dirt  on  our  right-of- 
way.  Even  though  that  was  not  the  primary  cause  of  the  accident,  it  was  enough  for  a  jury  to 
find  us  guilty.  I  don't  know  how  it's  going  to  come  out  on  appeal,  but  this  is  an  example  of 
what  can  come  up.  So  please  keep  that  stuff  away  from  the  crossing. 

The  crossing  surface  and  approaches  is  another  area  that  should  be  addressed.  Generally 
the  railroad  is  responsible  for  maintenance  of  the  crossing  surface  to  the  ends  of  ties  or  about 
three  feet  outside  of  each  rail.  This  does  vary  from  jurisdiction  to  jurisdiction  and  you  should 
be  become  familiar  with  local  requirements  in  your  area.  We  have  some  local  ordinances  for 
example  that  require  us  to  maintain  the  paved  surface  all  the  way  to  the  edge  of  the  right-of- 
way.  Those  are  normally  local  rules;  however,  the  state  laws  typically  are  the  two  feet  area 
outside  of  rail  that  I  mentioned. 

The  rule  of  thumb  for  crossing  surfaces  is  that  the  surface  should  be  consistent  in  ride 
quality  with  the  intended  use  of  the  roadway  so  that  there  are  no  sudden  changes  for  the  dri- 
ver to  negotiate.  In  other  words,  we  don't  need  to  use  a  high  quality  rubber  or  concrete  on  our 
crossing  for  a  gravel  road.  On  the  other  hand,  if  we  do  have  a  busy  highway,  truck  route,  des- 
ignated school  bus  route,  and  so  forth,  we  should  maintain  it  to  a  slightly  higher  level  to  be 
consistent  with  that  roadway. 
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The  width  of  the  crossing  should  also  extend  past  the  edges  of  the  roadway  where  possi- 
ble. That  is  to  prevent  someone  who  is  driving  along  the  edge  of  the  road  from  getting  hung 
up  on  the  tracks  or  if  you  get  a  no  sand  and  ice  condition  that  the  guy  doesn't  slide  off  into 
the  roadbed. 

Another  sign  usually  maintained  by  the  roads  is  the  whistle  board  or  a  whistle  post. 
These  signs  are  not  usually  required  by  statute  but  are  covered  in  our  common  standards. 
Most  state  statutes  provide  that  road  equipment  sound  their  whistles  or  horns  a  minimum  of 
one  quarter  mile  in  advance  of  all  public  crossings  and  sometimes  at  certain  private  crossings. 
Therefore,  whistle  boards  should  be  placed  no  less  than  one  quarter  mile  from  each  public 
crossing  and  further  away  where  physically  necessary. 

We  also  got  stuck,  or  at  least  partially  stuck,  where  we  had  a  crossbuck  that  was  located 
about  1,315  feet  and  the  plaintiff  went  out  and  measured  that.  So  if  the  guy  didn't  actually  hit 
it  in  advance  of  that  point,  it  didn't  give  full  whistle  warning.  Again,  they  are  looking  for  any 
excuse  at  all  to  find  guilt  against  the  railroads  so  please  pay  attention  to  these  standards. 

We  should  also  become  familiar  with  operating  rules  that  pertain  to  crossings:  when  a 
flagman  is  necessary,  when  maintenance  equipment  and  work  trains  should  be  spotted  near 
crossings,  and  cross  signal  equipment  operate,  can  all  contribute  to  crossing  safety. 

Herbert  Robinson  mentioned  the  incredible  journey  we  are  about  to  embark  on.  I  agree 
100  percent.  There  are  a  lot  of  things  happening  in  the  grade  crossing  area  also.  There  are  a 
bunch  of  activities  currently  underway  designed  to  address  crossing  safety.  On  June  13th  of 
this  year,  Transportation  secretary  Federico  Pena  announced  a  new  crossing  safety  action 
plan.  Jolene  Molitoris  is  on  your  program  later  this  week  and  I  suspect  she  will  mention  that 
plan  in  some  detail  so  I  will  just  hit  on  some  highlights.  While  a  plan  has  not  been  passed  in 
its  entirety  by  Congress,  it  offers  some  encouragement  with  some  significant  changes  on  the 
horizon  at  the  federal  level  in  grade  crossing  safety.  The  plan  covers  over  50  separate  issues 
related  to  crossing  safety  including  the  broad  categories  of  crossing  research,  private  crossing 
issues,  trespassers,  the  improvement  to  the  existing  crossing  improvement  programs,  the  130 
program,  highspeed  rail  issues  and  crossing  closures. 

Within  these  areas  are  included  such  items  as  research  on  the  effectiveness  on  the  reflec- 
torization  of  rolling  stock,  conspicuity  of  locomotives  including  alerting  lights  and  whistles, 
and  improvement  to  passive  signs.  Private  crossings  have  always  been  a  hazy  area  where 
very  few  states  have  jurisdiction  over  them  and  a  mixed  bag  of  warning  device  treatments. 
Trespasser  incidents  have  continued  to  rise  in  recent  years  to  the  point  that  trespasser  fatali- 
ties are  almost  as  high  as  crossing-related  fatalities.  There  were  almost  500  of  them  last  year. 
Of  course,  the  problem  with  trespassers  is  we  don't  have  good  data  on  where  they  are  occur- 
ring and  with  what  type  of  people.  We  don't  know  if  they  are  people  fishing  off  a  bridge, 
ATVs,  aliens  coming  across  the  border,  people  hopping  on  trains  and  so  on.  One  of  the  first 
goals  is  to  establish  a  good  data  collection  device  to  find  out  where  these  incidents  are  occur- 
ring so  we  know  where  to  tackle  a  program.  The  stated  goal  of  the  action  plan  is  not  to  make 
trespassing  safe,  but  to  reduce  the  amount  of  trespassing  through  education  and  enforcement. 

One  of  the  major  bullets  in  the  action  plan  is  the  initiative  to  substantially  reduce  the 
number  of  crossings  in  the  country.  I  am  sure  you  maintenance-of-way  people  can  appreciate 
that  from  a  maintenance  standpoint,  both  public  and  private.  To  assist  in  facilitating  that  goal, 
a  committee  made  up  jointly  of  state,  federal,  and  local  officials  as  well  as  railroad  represen- 
tatives has  been  meeting  to  develop  tools  and  guidelines  to  assist  in  the  crossing  closure 
process.  That's  another  committee  I  have  been  actively  involved  with  in  this  last  year  or  so. 
We  anticipate  a  brochure  as  well  as  handbooks  on  this  topic  will  be  published  and  distributed 
in  the  next  several  months.  The  intent  is  to  provide  you,  the  users,  the  tools  that  you  need  to 
initiate  the  crossing  closure  process  including  identification  of  the  candidates  for  closure, 
which  ones  are  the  most  likely  to  be  successful  in  closure,  the  contact  people  who  should  be 
part  of  the  closure  team,  and  the  general  tools  on  how  to  attack  the  problem.  The  action  plan 
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also  proposes  cash  incentives  be  made  available  through  federal  funding  to  local  public  agen- 
cies to  facilitate  the  closure  process. 

One  example  of  how  that  was  done  in  the  past  is  the  State  of  Nebraska  has  a  cash  incen- 
tive program  whereby  the  state  will  give  a  city  or  county  $5,000  cash  if  they  voluntarily  close 
a  public  crossing.  The  railroad  is  also  required  to  give  $5,000  cash.  That  is  a  cheap  invest- 
ment. If  your  management  is  giving  you  struggles  over  paying  cash  incentives,  I  would  sug- 
gest that  you  take  them  there  to  look  at  it.  Just  one  rehab  of  a  planned  crossing  is  going  to 
cost  you  over  $5,000  as  you  are  all  aware.  If  you  can  get  rid  of  that  thing  permanently  for 
$5,000  or  even  more  in  some  cases,  it's  well  worth  the  investment. 

I  am  sure  everyone  in  this  room  can  name  numerous  crossings  that  are  redundant  and 
not  essential  for  highway  capacity  needs,  yet  as  long  as  a  grade  crossing  remains  open,  the 
potential  for  a  crash  is  always  there.  Local  maintenance  personnel  probably  have  the  best  idea 
where  redundant  crossings  exist  and  input  to  your  public  projects  departments  or  to  state 
crossing  coordinators  would  be  very  welcome. 

To  summarize,  there  are  many  things  that  you  can  do  to  reduce  the  number  of  crossing 
crashes  and  improve  highway  rail  safety.  You  can  ensure  that  signs  are  in  place,  properly 
located,  and  properly  maintained.  We  can  ensure  that  our  rights-of-way  are  kept  as  free  from 
site  obstructions  as  possible  on  their  grade  crossings,  removing  vegetation  and  trailers  and 
supplies  from  crossing  quadrants  wherever  possible.  We  can  maintain  our  crossing  surfaces 
to  a  level  consistent  with  the  intended  level  of  usage  of  the  highway.  Through  increased  train- 
ing we  can  ensure  that  the  operating  rules  pertaining  to  crossings  are  enforced.  We  can  work 
with  Operation  Lifesaver  and  other  groups  to  educate  people  as  to  the  hazards  of  crossings. 
We  can  reduce  the  number  of  crossings  through  cooperation  with  public  agencies  that  elimi- 
nate some  locations  from  the  potential  of  a  crash. 

These  efforts  are  all  generally  low  cost  efforts.  I  am  not  talking  about  grade  separating 
or  signalizing  every  crossing.  That  simply  isn't  feasible.  What  I  am  talking  about  is  ensuring 
that  statutes,  ordinances,  standards,  and  rules  be  adhered  to  and  that  we  all  make  an  extra 
effort  to  make  grade  crossing  safety  a  part  of  our  every  day  activities.  Thank  you.  (Applause) 

President  Steele:  Thank  you.  Cliff. 

Mr.  Van  Huis:  Our  next  presentation  is  Duncan  MacLennan  and  the  subject  is  the  con- 
struction of  CN's  new  tunnel  under  the  St.  Clair  River. 

Mr.  MacLennan  graduated  from  the  University  of  Saskatchewan  in  1963.  He  has 
worked  in  the  maintenance,  operations,  construction,  and  special  projects  division  of  the 
Canadian  National  his  entire  career.  Mr.  MacLennan  has  lived  in  six  Canadian  provinces  and 
worked  in  all  ten.  He  served  as  assistant  chief  engineer  -  track  and  structures  in  Montreal  and 
is  now  chief  of  construction  for  CN  North  America  and  vice-president  of  the  St.  Clair  Tunnel 
Construction  Company  of  Sarnia. 
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CONSTRUCTION  OF  CN'S  NEW  TUNNEL 
UNDER  THE  ST.  CLAIR  RIVER 

Duncan  MacLennan 

Vice-President 

St.  Clair  Tunnel  Construction  Company 

CN  North  America 

Good  morning,  ladies  and  gentlemen  and  members  of  REMSA.  It's  a  pleasure  to  be 
with  you  here. 

As  Keith  Nordlund,  the  Roadmaster's  first  vice-president,  told  you  a  couple  of  years  ago 
this  is  the  exact  day  we  were  supposed  to  be  running  trains  in  the  project.  Well,  I  will  show 
you  why  we  are  not  doing  so. 

As  I  said,  we  were  going  to  be  running  trains,  but  we  ran  into  some  problems  with 
bureaucracy  as  the  mayor  of  Detroit  threw  a  little  mud  into  the  permit  process  for  a  while. 
For  those  of  you  who  may  not  be  aware  of  where  Sarnia  is,  that  is  where  Port  Huron  runs 
more  or  less  north  and  south  so  you  have  Canada  on  the  right-hand  side  and  the  United  States 
on  the  left-hand  side. 

The  tunnel  runs  from  the  Canadian  side  through  a  petro  chemical  industry  and  a  less 
industrialized  area  on  the  American  side.  The  new  tunnel  goes  from  the  Canadian  side  and 
slopes  towards  the  American  side  whereas  the  existing  one  goes  the  other  direction. 

The  tunnel  is  drilled  through  what  appears  to  be  gray  on  the  screen.  That  is  special  clay 
that  is  found  only  in  that  part  of  North  America.  Unfortunately,  it  gets  a  little  softer  down 
about  1 10  feet  below  ground  level.  The  challenge  to  the  tunnel  is  the  lack  of  depth  between 
the  bottom  of  the  river  and  the  top  of  the  tunnel.  In  a  lot  of  places  we  have  less  than  15  feet  of 
cover  and  contractors  would  have  preferred  three  diameters  of  cover  which  would  have  been 
90  feet. 

That's  the  tunnel  as  it  was  before  we  began  the  process.  Up  at  the  top  just  a  short  dis- 
tance beyond  the  tunnel  drive  is  an  Esso  research  laboratory  with  an  electron  microscope  in 
the  basement  so  really,  if  you  had  your  druthers,  you  wouldn't  want  to  start  tunneling  without 
learning  something  about  that  type  of  activity. 

That  is  the  old  tunnel  itself.  It's  still  structurally  sound,  but  you  can  see  it  just  will  not 
handle  double  stacks  and  triple  automobile  cars.  There  we  are  attempting  to  show  the  lining 
of  the  old  tunnel  and  steel  liner  plates  down  at  the  pumping  station.  About  halfway  through 
you  can  see  the  Port  Huron  exit  on  the  picture.  This  is  the  Canadian  side  in  its  pristine  situa- 
tion before  we  began  to  work. 

Initially  we  thought  we  were  going  to  have  to  relocate  some  piers  on  this  bridge.  We  did 
alter  the  alignment  to  get  around  them. 

That  is  the  TBM  itself.  It  is  an  earth  pressure  balanced  tunnel  boring  machine.  It  is  just  a 
little  over  3 1  feet  in  outside  diameter  and  is  the  biggest  soft  ground  tunnel  boring  machine  in 
North  America.  You  can  see  on  the  front  of  it  those  red  things  which  are  disks.  Disks  are  put 
on  the  machine  if  you  are  encountering  boulders  of  rock.  Other  than  that,  there  is  a  line  of 
picks  that  pulls  the  clay  in.  Those  picks  and  disks  can  be  changed  from  inside  the  machine. 

This  is  still  in  the  plant  and  it  gives  you  a  shot  of  the  tail  end.  There  are  really  three  sec- 
tions to  the  machine,  the  front  port  where  the  bulkhead  is,  the  main  working  area  with  jacks 
and  the  erector  arm.  What  is  not  shown  is  a  can  that  fits  back  around  the  tail  end.  That  erector 
arm  grabs  the  segment  and  it  pulls  them  and  rotates  to  about  360  degrees. 

Muck  comes  out  of  the  bulkhead  up  through  a  screw  auger,  is  deposited  down  on  the 
conveyor  belt  system,  travels  out  beyond  the  segments  and  is  dumped  into  muck  cars.  The 
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real  guts  of  the  TBM  is  the  forward  bulkhead  in  front  of  the  screw.  What  you  attempt  to  do  is 
keep  enough  pressure  in  this  bulkhead  that  you  are  exactly  at  the  required  overhead  pressure. 
Right  now  we  are  running  at  about  4  and  a  half  bar  to  make  the  soil  think  that  it  is  in  balance. 
Obviously  if  you  take  more  dirt  up  out  of  the  screw  and  empty  the  chamber,  more  dirt  is 
going  to  come  in  and  you  are  going  to  have  settlement.  Conversely,  if  you  don't  excavate 
enough  material  out  of  the  bulk  with  the  screw,  the  machine  is  strong  enough  to  mush  ahead 
and  you  would  have  lifting  of  the  machine.  So  it  is  quite  an  art  as  well  as  a  science  to  balance 
the  thrust,  the  rotation,  and  the  consistency  of  the  mix. 

That  is  a  computer  version  of  what  is  formed  inside  the  tail  sphere.  Each  one  of  those 
segments,  and  there  are  six  of  them  plus  a  key  ring,  is  15  feet  long,  five  feet  wide,  a  foot  and 
a  half  thick  and  weighs  about  seven  tons.  We  came  up  with  the  27  foot  floor  internal  diame- 
ter. This  was  developed  by  using  the  AREA  clearance  recognizing  a  possibility  in  the  future 
of  putting  in  a  slab  track.  You  can  also  electrify,  in  the  future,  if  it  were  to  happen  in  the  next 
100  years. 

That  is  more  or  less  what  the  finished  product  will  look  like.  Fans,  lights,  and  services. 
One  change  that  is  made  now  is  we  don't  have  all  the  cable  ducts  that  were  going  to  cost 
about  $2.5  million  so  we  just  have  a  slot  down  one  of  the  sidewalk  sections  now. 

Here  we  have  train  loads  of  segments  delivered  from  Woodstock,  Ontario. 

That  is  what  happens  when  your  train  is  delivering  and  you  are  not  tunneling. 

There  is  the  TBM  itself  being  erected.  You  cannot  take  a  32  ton  can  and  haul  it  down 
the  highway  or  the  railway  so  it  came  in  two  special  train  loads  of  parts. 

Here  again  is  the  pristine  research  laboratory.  It  is  very  much  a  futuristic  building  with  a 
glass  front  and  we  were  really  concerned  with  tunneling  under  it.  If  we  didn't  control  settle- 
ment, we  could  have  ended  up  with  some  disastrous  consequences.  We  went  to  quite  elabo- 
rate plans  to  protect  settlement.  Esso  is  one  of  our  biggest  customers.  We  went  under  a  num- 
ber of  tanks,  an  awful  lot  of  service  facilities,  and  finally  the  river.  What  we  attempted  to  do 
is  bring  in  a  grouting.  We  went  over  to  Europe  and  saw  it.  What  you  do  is  shaft.  In  a  shaft 
there  is  a  series  of  grout  hole  pipes  that  fan  out  at  two  elevations  under  the  basement.  There 
are  really  two  levels  of  fans.  The  shaft  on  the  left  puts  out  another  two  levels  of  fans  where 
you  can  grout  at  any  specific  location  under  the  building.  We  went  in  and  preheated  at  about 
ten  millimeters,  which  doesn't  sound  like  much,  but  we  had  a  very  sophisticated  leveling 
monitoring  system  all  around  the  building  and  internally.  With  a  little  bit  of  computer  gad- 
getry  and  wiring  and  very  sophisticated  leveling  performance  you  could  monitor  any  point  in 
the  building  for  some  supposed  settlement.  I  am  happy  to  say  that  that  part  of  our  operation 
was  extremely  successful. 

We  preheated  to  ten  millimeters.  As  we  drilled  through  the  tunnel  the  pressures  were 
just  right  and  we  were  able  to  control  the  settlement  with  the  addition  of  grout  as  in  theory 
and  the  building  itself  is  back  to  its  old  original  location.  However,  right  about  Christmas 
time,  through  some  routine  maintenance,  we  determined  that  there  was  some  deleterious 
material  in  the  hydraulic  system  that  protects  the  main  bearings.  We  brought  the  manufactur- 
er in  and  did  some  serious  investigating  and  we  determined  that  we  were  getting,  at  that  time, 
what  we  thought  was  a  seal  failure  in  some  fashion  or  another. 

We  made  the  conscious  decision  of  having  to  take  the  head  out.  When  we  stopped  at 
Christmas  time,  we  were  only  about  30  feet  outside  the  research  center,  so  it  wasn't  a  very 
good  place  to  dig  a  shaft.  Fortunately,  Esso  had  an  open  spot  in  their  yard  about  another  couple 
meters  so  we  moped  along  with  reduced  pressures  in  the  chambers  and  that  is  what  happens. 

That  fence  was  a  straight  line  before  we  ran  at  reduced  pressure.  The  necessity  to  bal- 
ance the  pressure  is  real.  We  did  decide  to  dig  a  shaft  design  and  we  went  to  a  design  build 
with  the  contractor  and  the  theory  was  that  the  clay  was  not  stable  enough  to  hold.  The  pro- 
posal that  we  got  was  to  dig  some  concrete  pilings  down  to  give  it  enough  stability  so  we 
could  then  excavate  the  clay  and  pull  the  head  out  of  the  shaft.  This  was  supposed  to  take  us 
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six  weeks.  It  took  us  six  months.  This  is  why.  That  was  the  original  design.  We  started  asking 
the  designer  some  questions.  We  started  out  with  something  like  78  piles  and  ended  up  with 
something  like  264.  So  if  you  can  imagine  a  45-foot  diameter  circle  filled  with  concrete  100 
feet  high,  there  is  something  like  one  million  yards  of  concrete.  This  was  great  for  the  local 
industry.  The  idea  was  to  drive  the  TBM  into  the  shaft,  remove  the  head,  take  it  back  to  repair 
and  drop  it  back  down  the  shaft  and  resume  mining.  As  the  TBM  entered  the  shaft  just  right 
at  the  outside  they  did  experience  a  little  bit  of  difficulty  with  the  use  of  the  jacks  that  went 
backwards  and  forwards.  They  actually  dropped  about  a  foot  and  a  half  and  changed  the 
alignment  on  the  tunnel.  That  was  part  of  the  remedial  work  on  the  shaft,  too.  We  had  to 
knock  out  a  bit  of  the  concrete  above  the  TBM  and  realign  it  and  get  going  again.  Now  at  the 
top  of  the  shaft  you  can  see  the  size  of  it  is  110  feet  deep.  As  we  went  down,  we  tied  back 
with  chain  and  foam  to  protect  any  debris  from  falling  on  the  people.  The  concrete  had  to  be 
removed.  I  don't  know  whether  you  can  see  it  there,  gentlemen,  but  there  is  a  flattened  sur- 
face on  the  can  which  is  supposed  to  be  circular  and  that  is  what  happens  when  you  use  dyna- 
mite improperly.  Fortunately,  that  did  not  have  any  impact  on  the  delays  as  we  were  able  to 
fix  it. 

On  the  Canadian  side  before  we  began  any  work  was  an  old  track  back  when  they  were 
running  electric  trains  and  diesels.  There  was  also  a  single  track  and  retaining  wall  type  of 
construction  to  minimize  the  excavation. 

This  is  more  or  less  a  finished  product.  We  are  now  done  with  the  grading  on  both  the 
Canadian  and  American  sides.  That  is  the  TBM  as  it  is  preparing  the  can  itself.  It  is  just  going 
into  the  portal  and  you  can  see  the  trailing  gear.  It  is  about  as  long  as  a  football  field  in  its 
entirety.  The  can  itself  is  only  about  32  feet,  I  believe,  but  by  the  time  you  get  the  conveyor 
and  the  systems  and  the  cars  and  all  of  the  mechanical  and  electrical,  it  is  about  as  long  as  a 
football  field. 

This  is  the  A-frame  where  the  muck  trains  deliver  the  muck.  A  crane  hoists  the  muck  car 
up  and  dumps  it  behind  into  a  pit  and  loads  it  onto  trucks  and  disappears  to  approved  landfills. 

This  is  just  another  shot  of  typical  grade  construction  as  we  approach  the  tunnel.  Here  is 
the  existing  tunnel  right  now.  There  is  the  new  one  so  I  think  it  really  gives  you  a  sense  of  the 
difference  in  size  of  the  two  structures.  If  you  are  wondering  what  that  is,  this  is  exhaust  for 
the  air.  The  way  they  ventilate  the  tunnel  is  the  fresh  air  comes  down  the  tunnel  itself  and  the 
stale  air  is  exhausted  from  the  front  end  machine  and  up  and  out  through  this  muffled  system 
to  control  noise.  That  is  a  bulkhead  that  we  put  in  in  case  it  becomes  necessary  to  pressurize 
the  tunnel. 

We  had  some  news  that  they  had  a  very  unfortunate  incident  over  in  Storebalt  where  the 
sea  actually  got  into  one  tunnel,  flooded,  ran  over  into  the  second  tunnel,  and  put  both  their 
tunnels  out  of  service.  Obviously  we  didn't  want  to  take  a  new  tunnel  or  our  existing  opera- 
tion out  of  service  so  a  bulkhead  was  installed.  It  is  something  that  is  3 1  feet  in  diameter  and 
is  quite  a  structure  in  itself.  It  is  to  protect  about  three  and  a  half  bar  pressure. 

What  I  attempted  to  show  there  is  when  we  weren't  mining  we  were  trying  to  catch  up. 
You  can  see  the  new  sidewalks  are  being  completed  on  the  left  and  they  are  being  formed  on 
the  right  here. 

Up  in  this  area  is  all  the  hydraulic  and  electrical.  You  can  see  the  lights  and  we  have 
about  25  percent  of  the  tunnel  completely  finished.  We  are  trying  to  make  some  catch  up  on 
the  time  we  lost  due  to  the  shaft  construction. 

This  is  the  muck  coming  out  of  the  auger  and  dropping  onto  the  conveyor  system.  If  you 
mix  it  up  and  get  it  just  like  toothpaste,  that's  the  ideal. 

That's  the  first  job  we  did  on  the  American  side.  There  was  a  crane  runway  there  that 
had  piles  that  went  down  directly  through  the  path  of  the  future  tunnel  so  we  had  to  go  in  and 
pull  those  piles,  span  them.  That  was  actually  our  first  job  on  the  project. 

Looking  at  the  Port  Huron  approach  from  16th  Street,  we  had  to  lower  that  road  about 
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seven  feet  with  the  new  grades.  As  I  mentioned  to  you  earlier,  the  new  tunnel  descends 
toward  the  American  side  so  you  are  quite  a  bit  lower  on  the  American  side.  In  coming  up, 
we  had  a  maximum  two  percent  grade.  It  was  necessary  to  drop  that  road  by  about  seven  feet. 
Jim  Anders  is  busily  working  with  a  couple  of  other  railways  doing  the  track  work  on  the 
American  side.  The  very  funny  clay  there,  as  well  as  the  top  ten  feet  or  so  on  the  American 
side,  was  sand  which  we  disposed  of.  The  clay  itself  gets  very  greasy  when  it  gets  wet  and 
then  dries  out  just  about  as  hard  as  rock.  It  was  all  taken  out  with  trucks  and  backhoes.  There 
was  about  400,000  yards  of  grading  on  the  American  excavation. 

We  had  to  knock  the  back  third  of  the  building  off  as  to  allow  the  construction  to  proceed. 

This  is  a  shot  of  the  American  portal.  In  this  area  the  portal  is  complete  and  there  are 
piles  there.  Just  when  the  TBM  gets  to  the  portal,  the  piles  will  be  pulled  and  the  TBM  will 
be  able  to  exit  the  situation.  You  can  see  we  are  more  or  less  done  on  the  American  side  now. 

The  sodding  blankets  prepared  riprap  for  the  catch  basin.  We  had  three  inches  of  rain  in 
an  hour  about  two  months  ago  that  flooded  right  up  to  the  top  of  the  retaining  wall  and  those 
weren't  permanent  pumps.  It's  a  one  in  100  year  storm  so  that  it  is  not  going  to  happen  again, 
but  that's  what  can  happen  to  you  when  you  are  planning.  That  is  looking  from  the  American 
side  back  up  over  to  the  16th  street.  As  I  mentioned  before,  there  is  a  bit  of  an  alignment  that 
you  may  not  be  able  to  pick  out  there.  There  are  reverse  30  curves  that  get  us  back  into  the 
existing  alignment  just  beyond  16th  street.  With  any  luck  at  all,  we  will  beat  those  damn 
mules  after  all. 

We  started  mining  again  at  the  first  of  the  month  with  a  bunch  of  new  people.  We  felt 
there  would  be  a  learning  curve  and  the  statistics  of  the  tunnel  drive  was  such  that  we  hoped 
to  average  about  six  rings  a  day.  On  Saturday,  we  got  ten  rings  and  on  Sunday  we  got  twelve 
rings.  We  are  not  going  to  get  that  every  day  but  we  are  hoping  to  gain  back  some  time  if 
everything  goes  well  under  the  river. 

If  it  does  go  well,  in  the  spring  of  next  year  that  is  what  you  will  see.  Gentlemen,  that  is 
the  end  of  the  presentation. 

Member:  How  much  do  you  have  left  to  go? 

Mr.  MacLennan:  We  had  about  25  percent  of  the  tunnel  done  when  we  were  stopped, 
so  we  are  just  going  under  the  river.  We  will  be  going  under  the  river  within  a  couple  of 
weeks.  How  it  works  is  about  a  third  under  the  river  and  one  third  back  up. 

Member:  Why  did  you  get  stopped? 

Mr.  MacLennan:  In  hindsight  what  happened  is  that  32-foot  head  started  to  flex.  It 
wasn't  stiff  enough  or  the  pressure  was  too  great  or  whatever.  That  is  still  being  analyzed. 
When  it  flexed,  it  impacted  the  seals  obviously  more  than  their  tolerances  and  destroyed  the 
seals.  We  had  no  barrier  at  all  from  sand  or  clay  coming  into  the  hydraulic  system.  In  hind- 
sight we  would  have  never  made  it  under  the  river.  So  the  decision  to  pull  ahead  even  though 
it  ended  up  taking  us  longer,  was  the  right  decision. 

I  thank  you  very  much  for  having  us  here  and  hopefully  next  year  we  will  be  able  to 
come  back  with  a  video  that  is  enlightening  and  show  you  the  first  train  going  through  the 
tunnel.  Thank  you  very  much.  (Applause) 

Mr.  Koff:  We  are  going  to  give  Mr.  MacLennan  one  of  our  soon  to  be  famous  coffee 
cups  as  a  little  token  of  our  appreciation.  We  thank  you  so  much  for  coming  down  and  spend- 
ing a  little  of  your  time  with  us. 

Mr.  MacLennan:  Thank  you. 

Mr.  Koff:  I  especially  appreciated  that  topic.  It  was  one  of  ours  in  St.  Louis  and  if  you 
remember  that  was  our  first  year  where  we  did  the  surveys.  One  of  the  comments  that  we  got 
back  in  pretty  strong  numbers  was  that  they  would  like  to  hear  an  update  on  this  tunnel  pro- 
ject so  we  fulfilled  that.  I  hope  you  enjoyed  it  and  I  am  sure  it  met  your  expectations.  It  was  a 
very  interesting  project. 
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PANEL  DISCUSSION 

SAFETY 

Moderator:       Richard  K.  Reynolds,  Union  Pacific 

Panelists:  L.  Ross,  Burlington  Northern 

M.  Mitchell,  Norfolk  Southern 
J.L.  Cashwell,  CSX  Transportation 
M.D.  Simmons,  Florida  East  Coast  Railroad 

Mr.  Koff:  Our  next  presentation  is  a  panel  discussion  on  safety.  There  are  some  com- 
mon things  on  all  of  our  roads  in  regards  to  safety  programs  and  there  are  some  things  that 
some  roads  are  doing  differently.  This  is  a  chance  to  learn  about  both  of  those. 

We  are  very  pleased  to  have  Richard  Reynolds  here  today  from  the  Union  Pacific 
Railroad.  Mr.  Reynolds  volunteered  to  be  our  moderator  and  chairman  of  this  panel  discus- 
sion. He  is  director  of  safety  for  engineering  services  for  the  Union  Pacific  Railroad  head- 
quartered in  Omaha.  He  started  his  career  in  January,  1970,  with  the  Missouri  Pacific  as  a 
trackman.  He  has  held  various  positions  including  machine  operator,  work  equipment 
mechanic,  assistant  roadmaster,  manager  maintenance  of  way  equipment,  and  manager  of 
safety  and  engineering  services. 

He  is  a  member  of  Roadmasters  and  Maintenance  of  Way  Association,  American 
Railway  Bridge  and  Building  Association,  AREA,  and  American  Society  of  Safety 
Engineers.  He  is  very  well  qualified  to  be  here  with  us  today  so  please  join  me  in  welcoming 
him.  (Applause) 

Mr.  Reynolds:  Good  morning.  We  thank  you  for  the  opportunity  to  speak  to  you  about 
safety  this  morning.  Our  committee  subject  was  selected  by  the  Roadmasters  executive  com- 
mittee and  it  is  safety. 

Safety  is  the  most  important  part  of  any  maintenance-of-way  operation.  This  committee 
will  examine  the  railroad  maintenance-of-way  programs  and  practices  from  the  following 
four  railroads:  CSX  Transportation,  Burlington  Northern  Railroad,  Florida  East  Coast 
Railroad,  and  the  Norfolk  Southern  Railway. 

Each  of  the  four  gentlemen  on  this  panel  will  give  their  presentation  and  then  we  will 
have  a  question  and  answer  session  at  the  end.  If  you  hear  anything  that  you  want  to  ask 
questions  about  during  the  presentation,  please  jot  it  down  so  we  can  share  those  as  we  finish. 
We  will  begin  with  Jim  Cashwell,  engineering  director  of  safety,  CSX  transportation.  Mr. 
Cashwell  is  a  26  year  employee  of  the  CSX  and  predecessor  companies.  He  has  served  and 
filled  positions  from  assistant  roadmaster  through  division  engineer. 

Mr.  Cashwell:  Thank  you,  Richard.  Good  morning  everyone.  I  am  pleased  to  represent 
CSX  and  its  employees  and  our  safety  process  as  part  of  today's  panel  discussion  on  safety. 
We  at  CSX  recognize  the  outstanding  record  that  the  rail  industry,  as  a  whole,  has  achieved 
and  we  applaud  the  continuing  improvement  in  public  safety  issues,  train  accidents,  and  pre- 
vention as  well  as  personal  injury  reduction  that  we  see  taking  place  everywhere. 

Overall,  we  at  CSX  have  reduced  reportable  injuries  by  74  percent  since  the  late  1980s. 
Our  eye  injuries  have  been  reduced  91  percent.  Foot  and  ankle  injuries  have  been  reduced  by 
78  percent,  and  back  injuries  are  down  74  percent.  Our  reduction  in  engineering  injuries  has 
paralleled  the  rest  of  the  company  as  we  have  reduced  injuries  by  70  percent  since  1989. 

The  1994  year-to-date  performance  is  in  the  position  of  a  26  percent  reduction  in 
reportable  injuries.  As  we  all  know,  the  three  main  ingredients  of  all  engineering  activities 
are  safety,  quality,  and  cost  effectiveness,  but  it  all  starts  with  safety.  Everyone  throughout 
our  organization  is  committed  to  creating  the  safest  work  environment  possible.  Employee 
safety  is  technically  a  line  manager's  responsibility,  but  everybody  within  our  organization  is 
expected  to  find  a  way  to  have  an  impact  on  the  safety  process. 
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As  an  example,  those  in  the  staff  positions  can  expect  an  assignment  of  a  safety  partner 
or  godfather  to  a  division  shop  or  production  team.  We  believe  that  ownership  in  the  process 
by  employees  from  all  levels  of  our  organization  is  what  makes  the  process  really  work  best. 
We  also  are  absolutely  convinced  that  quality  and  productivity  are  not  in  competition  with 
safety. 

As  our  safety  performance  has  improved,  so  has  our  quality  without  sacrificing  our  cost 
concerns.  Some  of  the  components  we  consider  vital  to  our  safety  process  include  a  visible 
and  consistent  management  commitment  to  safety.  The  centerpiece  of  this  effort  is  on  over- 
lapping safety  committee  process.  Each  month  the  safety  steering  committee  chaired  by  the 
executive  vice-president  and  chief  operating  officer,  Jerry  Davis,  meets  with  his  direct  reports 
such  as  vice-president  engineering,  Tom  Schmidt,  and  the  other  department  heads  and  key 
staff  members.  These  meetings  are  conducted  at  different  field  locations  and  are  attended  by 
the  local  safety  committees  and  the  local  managers. 

This  is  a  typical  general  agenda  of  those  monthly  meetings  highlighted  by  employees  of 
the  local  facility.  Following  these  meetings,  each  manager  and  each  department  head  prompt- 
ly holds  an  overlapping  meeting  with  their  direct  reports  and  so  on  and  on  until  each  employ- 
ee has  the  opportunity  to  attend  a  meeting  every  month.  This  process  encourages  open  com- 
munication up  and  down  our  organization  structure. 

At  CSX  we  are  committed  to  being  the  safest  railroad  possible  and  we  believe  that  an 
important  component  in  accomplishing  this  is  empowering  our  employees  with  the  right,  the 
responsibility,  and  the  resources  to  make  safe  decisions.  Employees  are  expected  to  make 
decisions  based  on  their  training,  experience,  and  personal  judgment.  A  reoccurring  theme  is 
that  if  it  can't  be  done  safely,  don't  do  it. 

Since  CSX  is  comprised  of  several  former  properties,  each  of  which  had  their  own  rules 
and  procedures  as  well  as  their  own  unique  history  and  culture,  re-thinking  our  safety  rules 
was  extremely  important.  This  process  was  undertaken  and  accomplished  by  the  employees 
themselves.  In  April,  1993,  CSX  adopted  their  new  rule  book  called  the  CSX  Safe  Way.  This 
rule  book  contains  only  27  rules  along  with  recognized  and  mandatory  procedures.  These 
changes  replace  930  outdated  rules  which,  in  many  cases,  appeared  to  some  of  our  employees 
as  existing  primarily  to  run  people  off.  The  new  rules  reinforce  empowerment  to  employees 
while  emphasizing  the  rights  and  responsibilities  to  make  safe  decisions. 

At  CSX  we  truly  believe  that  no  job  is  so  important  and  no  service  so  urgent  that  we 
cannot  take  the  time  to  perform  work  safely.  We  are  committed  to  providing  adequate  train- 
ing opportunities  for  all  employees.  The  education  and  training  offered  our  employees  covers 
a  full  range  of  options  from  college  tuition  rebates  to  a  variety  of  personal  development,  tech- 
nical, and  safety  training  opportunities  which  include  those  listed  on  the  screen. 

Some  highlights  of  our  training  are  safety  certification.  Safety  certification  has  become 
an  annual  training  vehicle  used  by  all  departments  at  CSX  to  refocus  on  basic  safety  issues. 
Certification  is  typically  a  two-day  session  that  is  geared  to  employee  training.  The  focus  is 
on  safety  rules  and  procedures  with  additional  modules  designed  to  address  specific  needs 
within  the  department.  In  1994,  certifications  covered  topics  as  varied  as  FRA  fall  protection, 
basic  chain  saw  safety,  defensive  driving,  pinch  point  injuries,  environmental  awareness 
training,  hi-rail  safety  and  back  injury  prevention  training.  In  addition,  employees  were  given 
health  screenings  which  included  blood  pressure  and  cholesterol  training  as  well  as  a  hearing 
and  a  pulmonary  function  test. 

In  the  mid  1980s,  we  began  to  focus  on  reducing  back  injuries  by  teaching  proper  lifting 
techniques.  This  training  has  proven  beneficial,  but  back  injuries  continue  to  represent  the 
largest  percentage  of  injuries.  In  the  late  1980s,  we  made  back  support  belts  available  to  our 
employees.  We  later  introduced  a  program  of  on-the-job  exercises  to  encourage  our  employ- 
ees to  warm  up  their  muscles  before  beginning  work  activities. 

In  1992,  we  met  with  Dr.  Richard  Bunch  who  is  the  associate  professor  of  industrial 
safety  and  rehabilitation  at  L.S.U.  Working  in  concert  with  Dr.  Bunch  we  have  developed  a 
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more  comprehensive  program  we  call,  "Back  In  Motion."  This  program  reinforces  the  impor- 
tance of  proper  lifting  techniques  and  work  procedures  and  also  encourages  the  use  of  back 
support  belts.  "Back  In  Motion"  embraces  the  responsibility  of  employees  taking  personal 
responsibility  for  their  own  fitness  and  emphasizes  the  importance  of  stretching  and  exercise 
both  on  and  off  the  job.  Our  goal  is  to  educate  our  employees  to  the  fact  that  most  back 
injuries  are  preventable.  We  also  believe  that  most  back  injuries  are  not  the  result  of  a  single 
event,  but  are  the  cumulative  result  of  lifestyle  and  lifting  habits  on  and  off  the  job.  It  is  our 
belief  that  most  of  our  back  problems  can  be  prevented  by  taking  a  proactive  approach. 

At  CSX  we  have  a  job  briefing  procedure  which  requires  that  before  any  task  be  under- 
taken, the  work  force  involved  meets  and  discusses  in  detail  the  job  to  be  performed.  They 
should  discuss  any  and  all  hazards  involved,  review  the  applicable  safety  rules,  and  discuss 
the  tools,  equipment,  and  personal  protective  equipment  required.  We  must  also  consider  the 
effects  of  current  weather  conditions  as  well  as  team  and  individual  assignments.  Additional 
or  follow-up  briefings  are  required  as  a  job  progresses  or  as  conditions  change. 

Our  employees  are  our  greatest  resource  and  therefore  if  we  are  to  reach  our  potential  in 
safety,  service  or  any  of  the  other  areas  of  performance,  we  need  the  involvement  and  support 
of  all  of  our  employees.  Employee  participation  is  a  vital  ingredient  of  our  safety  effort.  The 
engineering  department  has  a  system  safety  committee  of  contract  employees  that  has  been 
instrumental  in  our  overall  improvement  in  reducing  injuries.  This  team  is  comprised  of 
employees  from  all  parts  of  our  property  and  represents  every  function  within  engineering. 
They  are  involved  in  the  training,  safety  assessment,  and  programs  developed  in  addition  to 
providing  pure  leadership.  They  also  provide  advice  and  counsel  at  every  level  of  our  organi- 
zation as  well  as  important  field  support.  Our  engineering  department  is  relying  more  and 
more  on  our  contract  employees  and  safety  committees  for  leadership  in  both  developing  and 
facilitating  programs  as  well  as  managing  committees  and  promotional  activities.  One  suc- 
cessful employee-led  program  is  our  Blue  Head  program  which  is  to  reduce  switch-related 
injuries  and  derailments  by  assigning  specially  trained  switch  maintenance  employees  in  yard 
and  terminal  areas.  We  have  also  a  Green  Head  program  which  allocates  safety  representa- 
tives to  every  active  engineering  gang. 

Another  of  our  programs  is  the  Summer  Spike  Program.  This  program  grew  out  of  our 
concern  over  the  dramatic  increase  in  injuries  that  we  have  experienced  every  summer.  After 
analyzing  these  injuries,  it  became  clear  that  every  department  and  every  craft  was  affected 
by  this  summertime  increase  in  injuries.  We  assembled  a  team  of  contract  employees  to 
review  injury  data,  interview  medical  and  wellness  specialists  and  review  our  work  practices. 
From  these  efforts  we  concluded  that  we  must  target  specific  issues  such  as  educating  our 
employees  on  heat  stress.  Having  them  focus  on  avoiding  mental  vacations,  facing  work 
activities  appropriately  to  the  conditions,  scheduling  work  in  the  coolest  part  of  the  day,  and 
alternating  employees  on  physically  demanding  tasks.  We  emphasize  nutrition  issues  and 
making  sure  that  plenty  of  cool  water  is  always  available.  Taking  appropriate  breaks  is  also 
emphasized.  This  training  was  delivered  through  safety  meetings,  videos,  tailgate  lectures, 
newsletters  and  home  mailings.  This  message  was  reinforced  daily  through  job  briefing, 
posters,  and  safety  bulletins. 

In  1993,  we  reduced  summer  spike  injuries  by  45  percent.  In  1994,  results  are  an  addi- 
tional 38  percent  improvement  over  1993.  As  we  have  re-engineered  our  work  force,  we  have 
also  looked  for  opportunities  to  reduce  injuries  by  finding  better  ways  to  accomplish  our 
work  and  reduce  the  exposure  to  our  employees. 

Some  of  those  changes  are  in  our  basic  forces.  They  are  now  equipped  with  power  tools. 
We  have  more  and  better  truck  mounted  cranes  and  better  designed  vehicles.  We  have  radio- 
controlled  ballast  cars  in  our  ballast  trains  and  air-conditioned  pressurized  ballast  regulators. 
We  have  improved  radio  communications  and  communications  equipment.  We  have  made 
many  safety  modifications  to  our  production  equipment.  Our  material  is  packaged  in  more 
user-friendly  sizes.  We  have  made  improvements  to  personal  protective  equipment. 
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A  combination  of  all  of  the  items  that  we  have  discussed  represents  a  virtual  change  in 
our  CSX  culture.  Some  of  the  items  that  I  might  mention  that  have  also  impacted  that  para- 
digm shift  would  be  that  we  replaced  camp  cars  with  motel  lodging.  We  have  frequent  "let's 
talk"  sessions  with  our  employees  in  order  to  improve  communications.  We  have  engineering 
quarterly  news  videos  and  newsletters  available  for  our  employees. 

These  are  the  primary  elements  of  our  safety  process  in  the  engineering  department  at 
CSX.  We  all  know  that  everything  we  do  is  safety  related  and  we  must  continue  to  explore 
and  probe  in  the  search  for  improvement  wherever  they  may  be. 

Thank  you  very  much.  (Applause) 

Mr.  Reynolds:  Thank  you,  Jim.  Next  we  have  Lane  Ross.  Lane  has  been  a  roadmaster 
for  the  last  10  years  with  the  Burlington  Northern  Railroad  and  is  currently  headquartered  in 
Dickinson,  North  Dakota.  Mr.  Ross  started  with  the  Burlington  Northern  as  a  laborer  in  a 
roundhouse  in  1976.  He  transferred  to  the  maintenance-of-way  department  in  1977  as  a  track 
welder.  He  supervised  track  gangs  from  1979  until  promoted  to  his  present  job  as  roadmaster. 

Mr.  Ross:  Good  morning  ladies  and  gentlemen.  The  following  presentation  represents 
Burlington  Northern  Railroad's  safety  commitment  to  both  its  employees  and  the  commit- 
ment by  the  employees  to  remain  injury  free. 

Safety  is  the  most  important  responsibility  of  any  official  of  the  Burlington  Northern. 
Personally,  there  is  nothing  in  my  work  that  receives  equal  time  or  effort  to  accomplish  this 
important  goal. 

The  graph  displayed  now  shows  the  Burlington  Northern  had  the  worst  safety  record  of 
all  the  Class  I  railroads.  In  1991,  we  had  almost  twice  the  casualty  ratio  of  the  Union  Pacific 
and  seven  times  that  of  the  Norfolk  Southern  who  was  the  industry  leader.  We  had  a  serious 
problem  that  required  immediate  attention. 

To  our  disgrace,  we  did  not  address  the  issues  immediately.  In  1992,  we  only  improved 
a  miserable  1.5  injury  per  every  200,000  man-hours  worked.  For  the  years  between  1987  and 
1993,  we  consistently  had  the  worst  carrier  injury  rate  in  the  industry.  In  1992,  it  was  recog- 
nized by  top  management  that  this  problem  must  be  addressed.  We  could  no  longer  let  this 
situation  be  an  acceptable  part  of  doing  business.  The  cost  both  at  a  personal  level  and  from  a 
financial  point  of  view  left  us  no  alternative.  We  were  faced  with  changing  both  our  priorities 
and  direction  towards  the  future  of  our  railroad. 

This  slide  shows  the  policy  and  direction  our  company  was  to  take. 

First,  we  are  committed  to  providing  a  safe  work  environment  for  all  our  employees.  It 
is  management's  responsibility  to  make  all  changes  possible  to  eliminate  any  known  hazards 
in  the  workplace. 

Second,  we  believe  that  the  safe  performance  of  the  job  is  always  more  important  than 
the  job  itself.  Simply  put,  this  tells  all  our  employees  if  it  can't  be  done  without  hurting  some- 
one, don't  do  it.  This  policy  in  itself  makes  the  employee  responsible  for  his  actions  and  the 
results  occurring  from  them. 

Third,  we  will  provide  the  training,  tools,  and  resources  required  to  ensure  a  safe  and 
clean  workplace. 

A  very  strong  statement  for  this  is,  if  a  supervisor  cannot  manage  to  have  good  house- 
keeping in  his  work  area,  he  cannot  manage  his  workforce.  Employees  should  also  be  given 
responsibilities  in  line  with  their  abilities.  The  more  training  we  provide,  the  more  we  can 
expect  from  our  employees. 

Fourth,  and  the  most  important,  employees  are  empowered  and  required  to  discontinue 
any  activity  that  involves  the  use  of  unsafe  practices  or  tools.  This  one  statement  caused  plen- 
ty of  heartburn  for  the  firstline  supervision  because  we  felt  it  gave  any  employee  the  right  to 
refuse  service  by  taking  advantage  of  the  principle.  Actually,  we  worried  more  about  this 
issue  than  necessary.  It  was  seldom  abused.  We  cannot  expect  our  people  to  make  sound 
judgment  decisions  regarding  safety  or  any  other  matter  without  giving  these  same  employ- 
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ees  the  power  to  stop  an  act  which  they  feel  could  possibly  endanger  their  work  unit.  The 
worry  and  heartburn  disappeared  once  we  relearned  the  fact  that  when  you  treat  an  employee 
like  they  will  have  common  sense  and  commitment,  that  is  what  they  will  produce. 

After  we  supervisors  digested  the  new  principles  of  our  company,  we  were  ready  for  a 
new  philosophy.  These  principles  are  as  follows: 

All  injuries  are  preventable.  Therefore,  no  injury  is  acceptable.  This  seems  to  be  com- 
mon sense;  however,  the  simple  idea  shook  the  long-conditioned  mindset  that  things  happen. 
Now  someone  had  to  be  held  accountable  because  it  was  no  longer  acceptable  for  the  theory 
that  accidents  just  happen.  Out  of  all  the  training  from  Dupont  this  was  probably  their  hardest 
fought  point  to  get  across.  Now  looking  back,  Dupont  was  correct.  They  were  fighting  a 
frame  of  mind  that  our  industry  could  no  longer  afford. 

Working  safely  is  a  condition  of  employment.  This  idea  is  still  being  tested  by  both  the 
organizations  and  the  carriers.  There  does  seem  to  be  a  number  of  awards  coming  back  that 
agree  with  this  responsibility  issue  for  both  the  railroads  and  the  employee.  A  portion  of  pro- 
viding a  safe  working  environment  would  dictate  that  if  an  employee  is  hazardous  to  himself 
or  others,  he  should  be  removed  just  as  any  other  physical  hazard  would  be. 

All  employees  are  responsible  for  their  own  safety  and  the  safety  of  their  co-workers. 
Safety  and  teamwork  must  be  based  on  responsibility  and  trust  within  the  work  group. 
Management  at  all  levels  is  accountable  for  the  safety  of  the  employees  working  for  them. 

With  this,  all  goals  for  every  official  of  Burlington  Northern  were  drastically  changed. 
We  now  had  the  commitment  of  top  management  to  reduce  our  injury  rate  by  50  percent  in 
1993  and  again  by  50  percent  in  1994.  To  our  credit,  the  1993  goal  was  reached  and  1994 
looks  attainable.  If  you  would  have  asked  almost  any  firstline  supervisor  in  1992  how  he  or 
she  felt  about  these  goals,  you  would  have  heard  that  it  was  impossible  to  achieve. 

We  accomplished  this  goal  through  some  of  the  most  extraordinary  weather  in  years  to 
the  credit  of  our  employees.  Scheduling  and  production  goals  became  secondary.  That  made 
this  commitment  by  top  management  self-evident. 

This  safety  policy  will  be  implemented  through  the  application  of  Burlington  Northern's 
four  principles  of  safety.  The  last  statement  returns  all  focus  back  to  the  original  principles. 

The  role  of  a  line  supervisor  places  us  in  a  unique  position  of  trust.  Not  only  does  the 
company  rely  on  us  as  a  direct  representative  of  management  to  apply  its  policies  wisely  and 
fairly,  but  also  entrusted  to  us  is  the  obligation  to  safeguard  the  well-being  of  the  workers  in 
our  charge.  No  responsibility  transcends  this  in  importance. 

As  a  supervisor,  you  are  indeed  your  brother's  keeper.  On-the-job  accidents  represent  a 
serious  threat  to  the  well-being  of  your  people.  Accident  prevention  calls  for  your  constant 
vigilance.  Therefore,  if  you  will  guide  your  people  safely  through  their  daily  work,  you  will 
also  be  guided  by  these  precepts. 

You  are  the  supervisor  and  thus  in  a  sense  have  two  families.  Care  for  your  people  at 
work  as  you  would  care  for  your  people  at  home.  Be  sure  each  of  your  people  understands 
and  accepts  his  personal  responsibility  for  safety.  Know  the  rules  of  safety  that  apply  to  the 
work  you  supervise.  Never  let  it  be  said  that  one  of  your  people  was  injured  because  you 
were  not  aware  of  the  precautions  required  for  the  job. 

Anticipate  the  risks  that  may  arise  from  changes  in  equipment  or  methods.  Make  use  of 
the  expert  safety  advice  that  is  available  to  help  you  guard  against  such  new  hazards. 
Encourage  your  people  to  discuss  with  you  the  hazards  of  their  work.  No  job  should  proceed 
where  a  question  of  safety  remains  unanswered.  When  you  are  receptive  to  the  ideas  of  your 
workers,  you  tap  a  source  of  first-hand  knowledge  that  will  help  you  prevent  needless  loss 
and  suffering. 

Instruct  your  people  to  work  safely  just  as  you  would  guide  and  counsel  your  family  at 
home  with  persistence  and  patience.  Follow  up  your  instructions  consistently.  See  to  it  that 
workers  make  use  of  the  safeguards  provided  them.  If  necessary,  enforce  safety  rules  with 
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disciplinary  action.  Do  not  fail  the  company  which  has  sanctioned  these  rules  or  your  people 
who  need  them. 

Set  a  good  example.  Demonstrate  safety  in  your  own  work  habits  and  personal  conduct. 
Do  not  appear  as  a  hypocrite  in  the  eyes  of  your  people.  Investigate  and  analyze  every  acci- 
dent, however  slight,  that  befalls  any  of  your  people.  Where  minor  injuries  go  unheeded, 
crippling  accidents  may  later  strike. 

Cooperate  fully  with  those  in  the  organization  who  are  actively  concerned  with  employ- 
ee safety.  The  dedicated  purpose  is  to  keep  your  people  fully  able  and  on  the  job  and  to  cut 
down  the  heavy  personal  toll  of  accidents.  Remember,  not  only  does  accident  prevention 
reduce  human  suffering  and  loss,  but  from  a  practical  viewpoint,  it  is  simply  good  business. 
Safety  is  one  of  your  prime  obligations  to  your  company,  your  fellow  managers,  and  your  fel- 
low workers.  By  leading  your  people  into  thinking  safely  as  well  as  working  safely  every 
day,  you  will  win  their  loyal  support  and  cooperation.  More  than  that,  you  will  gain  in  per- 
sonal stature.  Good  people  do  good  work  for  a  good  leader. 

At  Burlington  Northern,  we  have  an  agreement  with  Johnson  County  Community 
College  in  Overland  Park,  Kansas.  This  is  referred  to  as  the  technical  training  center.  Classes 
range  from  engineer  certification,  dispatcher  training,  thermite  welding,  to  machine  operation 
and  servicing  for  the  maintenance  of  way.  All  classes  stress  the  safety  issues  before  any  oth- 
ers. We  have  extensive  in-the-field  training.  Some  of  these  classes  consist  of  back  injury  pre- 
vention, respirator  training,  HazMat  and  HazCom,  just  to  name  a  few. 

I  am  from  the  Yellowstone  Division  of  Burlington  Northern.  On  our  division,  we  inves- 
tigate every  incident  whether  it  is  reportable  or  not.  This  is  a  formal  investigation  with  orga- 
nization representatives  present.  Most  investigations  end  with  a  letter  thanking  the  individual 
for  his  participation  and  suggestions.  Some  do  end  with  disciplinary  action.  We  feel  this  is 
the  best  approach  and  it  is  consistent  throughout  the  various  crafts.  It  is  my  understanding 
that  many  other  divisions  across  our  road  are  now  following  these  same  procedures.  It  has 
been  my  experience  that  when  we  investigate  injuries  and  hold  individuals  responsible,  the 
injury  rate  goes  down.  Statistics  shown  at  the  start  of  this  presentation  clearly  show  that. 

In  closing,  I  would  like  to  thank  the  Roadmasters  Association  for  this  opportunity  to 
share  just  a  few  of  Burlington  Northern's  ideas  and  policies  regarding  safety.  There  is  noth- 
ing more  important  in  our  workplace  than  the  security  and  safety  of  the  people  we  work  with. 
Having  the  pride  of  being  the  safest  carrier  in  the  industry  is  a  goal  that  is  achievable  and 
Burlington  Northern  is  striving  to  become  number  one. 

Thank  you  for  your  attention.  (Applause) 

Mr.  Reynolds:  Thank  you,  Lane.  Our  next  speaker  will  be  Mark  Simmons,  superinten- 
dent of  rules  on  Florida  East  Coast  Railroad  headquartered  in  St.  Augustine,  Florida.  Mr. 
Simmons  was  hired  by  the  Florida  East  Coast  in  1979  in  a  switchman's  position  working  as  a 
contract  employee  qualifying  in  all  transportation  crafts  through  1985.  He  assumed  a  manag- 
er's position  in  1985  as  assistant  terminal  trainmaster  in  Miami,  Florida.  In  1990,  he  moved 
into  the  safety  field  as  assistant  to  the  safety  superintendent  with  headquarters  in  Miami.  In 
1992,  he  was  promoted  to  superintendent  of  safety  and  rules,  moving  his  headquarters  to  the 
general  offices  of  the  Florida  East  Coast  Railroad  located  in  St.  Augustine  and  still  holds  that 
position.  Mark. 

Mr.  Simmons:  Good  morning,  ladies  and  gentlemen.  On  behalf  of  the  management  and 
myself  of  Florida  East  Coast,  I  would  like  to  thank  you  for  giving  me  the  opportunity  to  come 
and  speak  to  you  today.  After  hanging  on  the  phone  with  Ken  Johnson  and  agreeing  to  be  one 
of  the  panelist  in  today's  group,  I  asked  myself  what  kind  of  program  would  I  be  able  to  pre- 
sent after  our  poor  safety  performance  in  1993. 

I  certainly  did  not  have  a  success  story  to  highlight  and,  in  fact,  I  thought  this  could  be 
quite  embarrassing.  After  reflecting  for  a  while  I  realized  there  might  be  safety  programs  in 
the  same  situation  after  having  many  years  of  success,  and  then  realizing  that  change  was 
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necessary  as  programs  become  obsolete.  I  realized  I  should  speak  on  our  successes  and 
improvements  that  we  have  seen  with  the  changes  that  we  are  currently  putting  into  place. 
Even  though  the  statistics  are  still  fresh  and  may  not  represent  the  success  of  the  program  as  a 
whole,  we  do  feel  that  we  have  made  progress  and  that  we  are  on  the  right  track. 

For  over  20  years,  the  Florida  East  Coast  placed  consistently  in  the  highest  awards  cate- 
gories among  competitors  for  the  annual  Harriman  awards.  In  1993,  we  reported  an  all  time 
high  of  60  personal  injuries.  We  were  asking  ourselves  where  were  these  injuries  occurring 
and  why.  However,  we  are  proud  that  for  the  first  six  months  of  1994,  FEC  has  successfully 
reduced  the  number  of  total  injuries  by  23  percent.  Also,  our  lost  time  days  have  decreased 
from  943  in  1993  to  just  613  in  1994. 

Individually,  our  maintenance-of-way  departments  have  also  shown  a  substantial  reduc- 
tion in  1994  of  over  80  percent  for  the  first  six  months  reporting  only  one  personal  injury 
through  July,  1994.  The  signal  communications  department  has  successfully  completed  18 
months  without  a  reportable  injury  and  we  are  very  encouraged. 

It  was  clear  that  there  was  trouble  within  the  safety  program  and  the  usual  course  of 
placing  blame  and  fingerpointing  by  parties  involved  did  not  help  to  find  a  solution.  Even 
after  a  long,  detailed  look  into  the  patterns  and  trends,  no  divine  cause  could  be  determined.  It 
did  seem,  however,  to  be  somehow  linked  with  our  previous  administration's  policies  and 
discipline  procedures.  The  previous  administration  had  a  rule-driven  safety  program  where 
responsibility  for  injuries  was  placed  directly  on  the  employees  involved.  Those  employees 
who  were  found  to  be  at  fault  were  strictly  disciplined  for  their  actions.  We  found  ourselves 
realizing  that  injuries  may  have  not  been  reported  for  fear  of  disciplinary  action  and  under  the 
new  administration's  policy,  these  injuries  were  now  being  reported  and  as  a  result  we  had 
our  1993's  record  increase. 

The  open  communication  under  our  new  management  stresses  the  reporting  of  all 
injuries  with  the  philosophy  that  until  we  know  where  the  problems  really  are,  they  cannot  be 
properly  addressed.  But  how  were  we  to  properly  address  the  areas  that  needed  attention  or 
upgrading  when  the  injury  trends  were  not  apparent  or  the  statistics  had  been  distorted?  This 
put  extra  pressure  on  our  safety  staff  to  address  these  injuries  that  were  now  being  reported.  It 
was  time  to  act. 

Trying  to  pinpoint  the  reason  for  the  escalating  injury  rate  was  no  easy  task.  Open  com- 
munication and  surveying  employees  brought  to  light  issues  such  as  employee  participation, 
poor  attitude,  and  boredom  with  repetitive  programs.  These  were  only  some  of  the  com- 
plaints that  we  received.  Although  it  is  too  early  to  tell,  we  have  made  many  changes  in 
response  to  these  common  indications.  It  was  clear  that  a  review  of  the  safety  program  at 
Florida  East  Coast  and  management  techniques  was  desperately  needed. 

We  believe  that  our  quality  process  has  led  us  in  a  new  direction  for  managing  the  safety 
program.  The  "Fast  Track  to  Quality"  was  introduced  to  the  management  under  the  new 
administration's  leadership.  The  safety  program  was  the  first  to  truly  utilize  the  Fast  Track  to 
Quality  Management,  the  process  for  improvement  with  its  development  of  key  strategies  for 
improvement. 

The  first  was  to  develop  the  employee  safety  committee.  When  we  began  to  get  our  peo- 
ple directly  involved  in  the  decision-making  process  and  listened  to  their  input  on  safety  con- 
cerns, it  greatly  heightened  their  awareness  and  participation  of  overall  safety.  The  employee 
safety  committee's  vision  is  to  work  together  for  the  benefit  of  our  future.  This  committee  is 
staffed  totally  by  contract  employees  representing  all  crafts. 

These  volunteers  were  charged  with  developing  the  committees  charter  bylaws.  They 
performed  an  outstanding  job  in  developing  the  program  with  these  clear  objectives  and  pur- 
poses. They  were  drawn  up  and  agreed  to  by  management  and  placed  into  effect  immediately. 

The  Employees  Safety  Committee  program  has  been  an  extremely  important  part  of  our 
success  so  far.  The  ESC  will  lead  in  the  following  steps  in  our  strategy  for  improvement. 
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Their  input  into  these  programs  has  been  essential  to  their  development.  The  employee  safety 
committee  has  also  been  a  guide  post  for  other  teams  to  learn  from  in  projects  where  employ- 
ees input  and  participation  was  needed. 

The  next  step  in  the  key  strategy  was  to  use  the  employee  safety  committee  in  the  devel- 
opment of  our  written  safety  program.  This  is  a  statement  demonstrating  a  commitment  to  an 
employee  driven  process  for  safety  and  will  be  used  by  managers,  supervisors,  and  contract 
employees  to  serve  as  a  guide  and  information  source  that  will  be  continually  updated. 

Some  of  the  key  points  are: 

•  Vision  statement. 

•  Goals. 

•  Functional  elements. 

•  Special  programs. 

•  Safety  tasks. 

Finally,  the  third  key  strategy  is  a  management  steering  committee,  which  set  forth  a 
quality  team  to  develop  an  employee  training  program  that  would  address  ongoing  develop- 
ment programs  for  all  crafts.  This  group  was  also  eager  to  bring  in  the  employee  safety  com- 
mittee as  consultants  for  technical  aspects  of  the  curriculum  as  these  employees  know  their 
jobs  first  hand  and  have  expertise  in  each  area. 

Some  of  the  key  points  in  this  training  program  include: 

•  New  employee  orientation. 

•  Introduction  to  safety. 

•  Resource  and  information  package. 

•  Ongoing  training  program  for  all  crafts  including  management  skills. 

This  project  is  ongoing.  Following  are  some  ideas  that  have  been  specifically  developed 
for  the  maintenance-of-way  program: 

•  Safety  orientation. 

•  Semi-annual  safety  training. 

•  Daily  safety  talks  and  job  briefings. 

•  Safety  incentive  program. 

•  Recognition  of  safety  achievements. 

•  Employee  safety  committee  accident  follow  up. 

Even  though  it  is  too  early  to  tell  how  successful  these  strategies  will  be,  we  are  certain 
they  could  not  have  been  developed  without  the  input  and  expertise  of  the  employees 
involved  in  our  safety  committee  programs. 

I  cannot  stress  to  you  and  your  companies  enough  what  a  wealth  of  knowledge  and 
resources  are  waiting  to  be  tapped  into  by  letting  your  employees  be  involved  in  decision 
making  and  program  development.  This  gives  them  a  feeling  of  accomplishment  and  greatly 
heightens  their  awareness.  Ask  yourselves,  who  know  what  works  better  than  the  man  on  the 
line  performing  each  task?  By  listening  to  them  as  you  change  and  progress  for  the  future,  it 
will  greatly  improve  your  safety  program. 

We  at  the  Florida  East  Coast  feel  we  have  found  the  answer  to  our  safety  concerns  by 
empowering  and  utilizing  the  wealth  of  knowledge  and  expertise  of  our  employees.  We 
believe  that  we  are  on  the  fast  track  to  safety  and  quality  and  our  safety  record  will  prove  it. 

Thank  you.  (Applause) 

Mr.  Reynolds:  Thank  you,  Mark.  Our  last  presenter  this  morning  is  Max  Mitchell.  He 
is  presently  manager  of  procedures  and  training  with  the  Norfolk  Southern,  headquartered  in 
Atlanta,  Georgia.  Mr.  Mitchell  began  his  railroad  service  in  1964  as  a  summer  student  on  the 
Southern  Railway.  He  graduated  in  1968  from  Clemson  University  with  a  B.S.  in  agricultural 
engineering. 
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He  served  in  the  United  States  Army  from  1968  to  1970  with  a  tour  of  duty  in  Vietnam 
from  September  1969  to  September  1970.  Mr.  Mitchell  returned  to  full-time  service  with  the 
Southern  Railway  in  November,  1970.  He  has  held  positions  as  track  supervisor,  assistant 
division  engineer,  superintendent  of  safety,  maintenance  of  way  and  signal,  division  engineer, 
procedures  and  joint  facility  engineer,  and  is  presently  manager  of  procedures  and  training. 

Mr.  Mitchell:  Thank  you.  I  am  pleased  to  be  able  to  represent  the  Norfolk  Southern 
today.  The  successes  I  am  about  to  discuss  have  been  accomplished  by  our  employees  with 
the  commitment  that  our  management  has  provided. 

Ever  since  I  first  stepped  foot  on  the  railroad  some  30  years  ago,  I  was  told  that  safety  is 
of  the  first  importance  in  the  discharge  of  duty.  From  what  I  have  seen,  that  sentence  has 
been  the  opening  statement  in  the  general  notice  of  every  railroad's  book  of  operating  rules 
for  many  years.  While  all  of  us  old  heads  can  relate  to  that  language,  we  all  realize  that  for 
many  years  it  was  often  lip  service.  I  recall  going  to  a  class  given  by  our  personnel  depart- 
ment on  how  to  fill  out  employee  evaluations.  In  this  class  we  were  told  to  list  in  priority 
order  criteria  by  which  we  should  evaluate  our  subordinates.  I  listed  safety  as  number  one 
and  knowledge  of  adherence  to  operating  rules  as  number  two.  I  was  told  that  these  items 
could  not  be  items  one  and  two  priorities  because  they  were  not  the  most  important  parts  of 
an  employee's  job.  I  further  recall  quoting  the  first  sentence  of  the  general  notice  and  then 
was  further  admonished  for  being  a  smart  aleck  and  that  safety  and  knowledge  and  adherence 
of  the  operating  rules  definitely  were  not  number  one  and  two  items  to  evaluate  our  employ- 
ees on.  If  they  were  to  be  considered  at  all,  they  would  maybe  be  at  the  bottom  of  the  list. 

Fortunately,  not  only  has  my  railroad  come  a  long  way  since  those  days  but  most  of  the 
industry  has  made  great  strides  of  truly  making  safety  the  first  response  in  the  discharge  of 
duty.  Safety  is  no  longer  just  given  lip  service.  It  is  now  a  way  of  life.  This  process  is  not 
over.  We  still  have  a  long  way  to  go. 

But  Norfolk  Southern  is  now  on  the  right  track.  Norfolk  Southern  won  the  Harriman 
gold  medal  in  1989  and  we  have  continued  winning  it  for  an  unprecedented  five  consecutive 
years.  Simply  put,  safety  is  good  business. 

How  did  we  get  there?  Even  though  Norfolk  Southern  had  what  one  would  consider  a 
respectable  performance,  as 
indicated  by  winning  several 
Harriman  medals,  our  man- 
agement was  not  satisfied. 

In  1988,  we  retained  the 
Dupont  Safety  Consultants  to 
evaluate  our  existing  pro- 
grams and  make  recommen- 
dations. Two  primary  recom- 
mendations beyond  what  we 
were  already  doing  were 
made  by  Dupont.  The  first 
was  that  our  people  from  the 
very  top  to  the  very  bottom 
needed  to  be  more  involved 
with  the  safety  process.  The 
second  was  that  we  should 
make  our  safety  audits  more  structured  and  focus  on  the  actions  of  employees  rather  than  the 
conditions. 

Our  safety  structure  was  examined  and  new  committees  established.  If  safety  is  not 
given  priority  from  the  top  of  an  organization,  it  cannot  be  truly  successful.  To  make  this 
begin  from  the  top,  an  executive  vice-president  operations  steering  committee  was  estab- 
lished. This  committee  is  chaired  by  our  executive  vice-president  operations  who  is  our  chief 
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operating  officer.  This  committee  is  now  known  as  the  operations  division  safety  steering 
committee.  It  is  made  up  of  other  senior  management  and  meets  monthly.  This  committee 
does  not  remain  in  its  ivory  tower,  but  meets  at  different  locations  in  the  field. 

Following  this  meeting,  an  AVPO  committee  conducts  an  audit  of  the  facility  at  the 
meeting  location  regardless  of  where  the  particular  meeting  was  held.  We  also  have  two 
regional  safety  steering  committees.  One  for  the  eastern  half  of  the  railroad  and  one  for  the 
western  half.  This  committee  is  composed  of  upper  middle  management  with  the  chairman- 
ship rotating  annually  between  maintenance  of  way  and  structures,  mechanical,  and  trans- 
portation. 

Next  are  our  division  safety  steering  committees  which  are  again  comprised  of  all 
departments  on  the  division  with  a  chairmanship  rotating  between  the  division  superinten- 
dent, the  division  engineer,  and  the  master  mechanic.  In  order  to  better  facilitate  communica- 
tions, the  chairmanship  of  the 
regional  committee  and  the 
division  committee  should  be 
from  the  same  department. 
We  then  have  a  supervisor  of 
employee  safety  committees 
at  the  local  level.  While  this 
may  appear  to  be  a  consider- 
able bureaucracy  of  commit- 
tees, each  committee  has  its 
own  distinct  function.  Each 
committee  does  not  operate  in 
a  vacuum,  but  rather  operates 
in  tandem  with  one  another 
with  an  active  flow  of  infor- 
mation both  up  and  down. 
Through  this  process,  the 
commitment  of  senior  man- 
agement is  communicated  to  all  employees  at  all  levels.  Senior  management  meets  monthly 
to  make  the  necessary  decisions  required  regarding  policy,  direction,  et  cetera. 

In  1990,  Norfolk  Southern  also  recognized,  as  much  of  corporate  America  has  done,  that 
in  order  to  retain  and  broaden  our  customer  base,  we  must  formalize  our  quality  process. 
Rather  than  reinvent  the  wheel,  we  again  looked  at  other  companies  and  enlisted  the  3M 
Company  to  help  develop  our  Thoroughbred  Quality  process.  While  Thoroughbred  Quality  is 
another  story  entirely,  one  thing  that  we  learned  is  that  if  our  safety  process  is  to  be  actually 
successful,  it  must  incorporate  the  quality  process.  Safety  and  quality  go  hand  in  hand.  We 
learned  to  empower  our  employees. 

In  July  of  1989,  our  executive  vice-president  of  operations,  P.R.  Rudder,  issued  a  state- 
ment of  policy  for  safety  to  all  personnel  outlining  in  detail  the  procedures  to  enhance  our 
safety  process.  It  was  most  recently  revised  effective  January  1,  1994.  Page  one  presents  our 
six  tenets  or  statements  which  we  are  expected  to  internalize  and  follow. 

Our  statement  of  policy  is  as  follows:  the  Norfolk  Southern  Corporation  is  committed  to 
the  principle  that  safety  is  good  business.  No  one  should  be  exposed  to  unnecessary  hazards 
and  risks.  Responsibility  for  safety  cannot  be  transferred.  Each  employee  of  this  corporation 
therefore  is  held  personally  accountable  for  his  or  her  action  on  the  job. 

1 .  All  injuries  can  be  prevented. 

2.  All  exposures  can  be  safeguarded. 

3.  Prevention  of  injuries  and  accidents  is  the  responsibility  of  each  employee. 

4.  Training  is  essential  for  good  safety  performance. 
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5.  Safety  is  a  condition  of  employment. 

6.  Safety  is  good  business. 

One  of  the  most  important  steps  in  getting  any  job  done  is  to  set  goals  with  measurable 
criteria  for  determining  whether  the  goals  are  met.  Each  year,  corporate  goals  are  set  by  the 
operations  division  safety  steering  committee.  Each  major  department  then  adopts  these  goals 
or  uses  them  as  guidelines  for  more  stringent  department  goals. 

Five  goals  are  set  by  the  MW&S  department  for  1994.  They  are: 

1 .  Zero  fatalities.  This  goal  is  always  our  number  one  goal.  Each  employee  is  a  valued 
part  of  the  Norfolk  Southern  process  and  even  though  every  position  may  host  a 
number  of  different  faces,  each  employee  brings  to  his  or  her  position  experience  and 
expertise  which  is  uniquely  his  or  hers.  Put  simply,  to  replace  an  employee  is  expen- 
sive in  terms  of  cost  and  experience. 

2.  Reduce  FRA  reportable  injuries  by  15  percent.  In  1993,  we  reported  97  injuries.  In 
1994,  our  goal  is  to  have  fewer  than  82  reportable  injuries.  In  1987,  we  experienced 
535  injuries.  Through  1993,  reportable  injuries  decreased  82  percent  since  that  time. 

3.  Reduce  injury  incidents  by  25  percent.  In  1992,  we  had  266  injury  incidents.  In  1993, 
we  had  260,  which  is  an  improvement  of  only  two  percent.  We  know  that  if  we  don't 
stop  underlying  instances  we  will  not  be  able  to  decrease  our  FRA  reportable 
injuries.  Remember  tenets  No.  1  and  No.  2,  that  all  injuries  can  be  prevented  and  all 
exposure  can  be  safeguarded.  Consequently,  our  goal  for  1994  is  proportionally  high- 
er with  the  expectation  that  meeting  this  goal  will  put  our  rate  of  improvement  back 
on  track. 

4.  Reduce  reportable  back  injuries  by  20  percent.  Back  injuries  typically  account  for  35 
to  40  percent  of  total  injuries,  a  healthy,  or  unhealthy  as  it  were,  chunk  of  the  total 
incidents.  They  tend  to  be  the  most  debilitating  injuries  and  recovery  is  often  both 
long  and  slow. 

5.  Reduce  highway  vehicle  accidents  by  20  percent.  While  highway  vehicle  accidents 
are  usually  minor  and  produce  only  nonreportable  injuries,  they  hold  the  potential  not 
only  for  serious  injury  but  for  fatalities  as  well.  A  highway  vehicle  is  like  a  cocked 
gun  waiting  for  a  lapse  in  concentration  to  fire.  In  1993,  our  highway  vehicle  acci- 
dents jumped  from  66  in  1992  to  87  for  an  increase  of  32  percent.  We  were  appalled 
by  this  increase  and  realized  how  damaging  that  increase  can  be.  We  also  realized 
how  vital  it  is  that  this  lapse  be  corrected. 

Once  goals  are  set,  performance  must  be  monitored  frequently  and  consistently. 
Procedures  for  receiving  quick  feedback  from  throughout  the  department  were  established  to 
determine  how  well  goals  are  being  met.  You  must  be  able  to  determine  how  many  accidents 
have  occurred  and  what  type  of  accidents  are  occurring. 

As  of  the  end  of  August,  our  MW&S  department  had  no  fatalities.  We  have  reduced 
FRA  reportable  injuries  41  percent  and  have  reduced  total  injury  incidents  by  50  percent 
compared  to  the  same  period  in  1993.  We  are  certainly  meeting  our  goals  and,  more  impor- 
tantly, exceeding  our  goals.  Most  of  all  though,  this  improvement  translates  into  less  pain, 
suffering,  and  anguish  for  our  employees  and  their  families. 

Another  indicator  of  our  success  is  the  number  of  supervisors  in  the  engineering  depart- 
ment who  have  had  no  reportable  injuries  under  their  jurisdiction  during  the  calendar  year.  In 
1989,  our  first  Harriman  gold  medal  year  in  the  string  of  five,  we  had  125  supervisors  with  no 
reportable  injuries.  Last  year  in  1993,  we  had  309  supervisors  and  this  is  from  a  smaller  pool 
than  in  1989  that  had  no  reportable  injuries. 

Nothing  can  be  gained  by  repeating  mistakes.  Likewise,  where  one  technique  or  applica- 
tion improves  safety  performance,  that  technique  or  application  deserves  to  be  shared. 
Training  therefore  becomes  an  integral  part  of  our  safety  process.  In  fact,  safety  is  an  integral 
part  of  all  training  whether  it  be  formal  training  conducted  locally  or  at  our  training  center  at 
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McDonough,  Georgia,  or  informal  train- 
ing that  we  conduct  trackside. 

When  an  individual  receives  train- 
ing for  a  job,  they  are  taught  the  safety 
rules,  the  correct  job  procedures,  and 
applicable  safeguards.  They  are  trained 
to  recognize  the  hazards  associated  with 
their  jobs.  In  knowing  those  hazards, 
they  are  less  likely  to  assume  the  risks 
and  endanger  not  only  their  own  welfare 
but  also  that  of  others.  Remember,  every 
employee  is  held  accountable  for  his  or 
her  actions  on  the  job. 

Norfolk  Southern  through  its  train- 
ing programs  takes  responsibility  for 

training  its  employees  to  do  the  job  safely.  In  addition  to  the  safety  training,  all  employees 
whose  duties  are  prescribed  under  the  operating  rules  are  trained  regularly  and  are  required  to 
take  an  annual  safety  and  operating  rules  examination. 

Each  spring,  Norfolk  Southern  conducts  hot  weather  meetings  to  reemphasize  guidelines 
for  trackwork  during  the  hot  weather  months.  Safety  leads  the  program  and  is  heavily  empha- 
sized in  these  training  sessions.  We  use  these  meetings  each  spring  to  remind  our  employees 
that  safety  includes  not  only  safety  of  train  and  equipment  operations,  but  personal  safety 
both  on  and  off  the  job.  Our  yearly  evaluations  demonstrate  a  disturbing  relationship  between 
the  summer  months  and  the  number  of 
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injuries.  We  call  this  relationship  the 
summer  spike  because  during  the  sum- 
mer the  number  of  injuries  increases. 
We  commend  CSX  with  their  summer 
spike  success.  However,  as  much  as  we 
have  tried,  we  have  not  stopped  this.  We 
spiked  with  ten  injuries  in  July. 

Frequent  regular  safety  audits  of 
work  practices  are  conducted  to  deter- 
mine violations  that  need  correcting  and 
improvements  that  need  to  be  made. 
Daily  observations  by  co-workers,  fore- 
men, and  management  of  employee 
work  practices  during  the  course  of  nor- 
mal work  activities  are  a  valuable  tool  for  evaluating  the  employee  performance  and  correct- 
ing deficiencies.  In  addition,  each  failed  supervisor  must  take  a  weekly  safety  audit  on  work 
habits  and  work  practices.  In  most  instances,  a  scheduled  employee  assists  the  supervisor 
with  the  audit.  The  results  of  these  audits  are  recorded  and  retained  on  file  for  two  years. 

Safety  violations  are  addressed  immediately  through  instruction  or  demonstrations  and 
the  employee  is  given  the  opportunity  to  demonstrate  his  understanding  of  the  correct  proce- 
dures. However,  discipline  is  generally  not  applied  except  in  cases  of  Rule  G  violations,  seri- 
ous negligence,  or  persistent  unsafe  work  practices. 

Communication  between  the  committees  and  the  employees  they  represent  as  well  as 
between  the  supervisory  levels  and  the  rank  and  file  must  be  established  and  maintained  for 
this  process  to  be  successful.  All  personnel  are  encouraged  to  participate  actively  and  join  in 
all  aspects  of  the  process  from  setting  safety  goals  to  safety  audits. 

Materials  promoting  safety  awareness  are  readily  available.  The  emphasis  we  place  on 
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safety  must  be  visible  in  the  examples  we  set  and  in  the  banners,  posters,  and  safety  materials 
we  distribute.  To  ensure  some  amount  of  regular  communication,  each  supervisor  must  initi- 
ate quarterly  at  least  one  personal  recorded  one-to-one  safety  contact  with  each  of  his 
employees.  These  contacts  will  provide  safety  reinforcement  and  an  opportunity  to  check  on 
understanding  of  safety  practices  and  will  emphasize  the  concern  for  the  general  health,  wel- 
fare, and  safety  of  the  employees.  Note  that  this  quarterly  contact  is  a  required  minimum. 
Safety  doesn't  happen  as  a  result  of  the  quarterly  contact.  It  must  be  lived  and  practiced  daily. 
Each  morning  at  the  beginning  of  work  we  take  a  few  moments  for  warm-up  exercises.  Each 
Monday  morning  we  hold  short  safety  meetings  to  discuss  the  work  anticipated  for  the  week 
and  any  other  particular  matters  and  the  concerns  that  are  passed  down  as  well  as  those  raised 
locally. 

On  one  day  in  January  of  this  year  with  the  exception  of  any  operations  emergency,  we 
had  a  100  percent  stand  down  and  addressed  safety  related  matters  and  concerns. 
Additionally,  we  hold  cookouts  from  time  to  time  to  recognize  our  people.  During  the  winter 
holiday  season,  we  hold  safety  dinner  meetings  throughout  the  railroad  and  invite  the  spous- 
es. Repeated  exposures  to  the  message  of  safety  represents  basic  stepping  stones  for  the 
development  of  morale,  enthusiasm,  and  interest.  Every  two  months  we  mail  a  departmental 
newsletter  we  call  The  Right  Track  to  the  employees'  homes.  This  newsletter  recognizes 
individual  employee  performance,  individual  gang  performance,  as  well  as  other  activities. 
At  a  corporate  level,  Norfolk  Southern  subscribes  to  the  Family  Life  magazine  for  all  of  its 
employees. 

The  safety  process  must  be  rigorously  and  consistently  enforced.  Safety  audits  are  con- 
ducted frequently  as  stated  previously.  Individual  employees  are  held  personally  accountable 
for  safety  performance.  Even  so,  safety  auditors  are  not  hounds  on  the  trail  of  the  hare. 
Quotas  for  finding  rule  violations,  employee  harassment  and  so  forth  are  not  tolerated. 

Discipline  aims  at  prevention  and  training.  Rules  compliance  is  encouraged  and  correc- 
tive action  is  taken  only  when  necessary.  When  an  accident  occurs,  the  need  for  medical 
attention  is  ascertained  immediately  by  the  line  supervisor  and  is  obtained  when  necessary  or 
is  requested.  When  transport  to  a  medical  facility  is  required,  the  line  supervisor  or  his  repre- 
sentative accompanies  the  injured  person  to  the  facilities.  Emergency  room  personnel  or  the 
doctor  is  informed  that  an  on-duty  injury  is  involved. 

Following  an  accident,  an  investigation  is  initiated  to  determine  the  cause  of  the  acci- 
dent. An  accident  indicates  a  breakdown  in  equipment,  work  environment,  or  personnel  and 
that  breakdown  must  be  discovered  and  corrected,  equipment  must  be  repaired,  but  the  inves- 
tigation must  also  determine  the  frequency  of  similar  malfunctions.  Training  is  reevaluated 
and  work  environments  are  corrected  as  required  to  avoid  a  reoccurrence  of  the  incident. 
Finally,  dwelling  on  the  negative  sabotages  morale. 

People  tend  to  repeat  things  for  which  they  are  rewarded  and  safety  is  certainly  no 
exception.  On-time  performance  is  stressed  and  personnel  who  meet  tight  production  sched- 
ules are  praised.  But  safety  must  be  emphasized  over  and  above  all  else.  No  job  is  so  impor- 
tant and  no  service  is  so  urgent  that  we  cannot  take  the  time  to  perform  our  work  safely. 

How  many  of  you  would  want  to  be  the  messenger  that  delivers  the  news  to  a  co-work- 
er's family  that  their  father,  husband,  wife,  mother,  or  sibling  was  killed  on  the  job  because 
you  were  trying  to  meet  a  deadline?  That  thought  gives  the  word  "deadline"  an  ominous 
meaning,  doesn't  it? 

Recognize  and  reward  safety  improvement  and  accident  free  performance.  Commend 
individuals  and  groups  that  contribute  to  the  process  of  success.  Involve  employees  and  their 
families  and  encourage  safety  both  on  and  off  the  job. 

Safety  is  now  a  way  of  life  and  truly  the  first  importance  in  the  discharge  of  duty  at 
Norfolk  Southern.  While  for  many  years  we  talked  the  talk,  we  now  walk  the  walk  that  no 
job  is  so  important  and  no  service  is  so  urgent  that  we  cannot  take  the  time  to  perform  our 
work  safely. 
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We  are  not  where  we  should  be.  We  are  not  where  we  are  going  to  be.  We  are  not  where 
we  ought  to  be.  But,  thank  goodness,  we  are  not  where  we  used  to  be. 

As  we  look  at  this  closing  slide,  one  generally  thinks  of  that  as  being  the  end  of  the  day 
and  riding  off  into  the  sunset.  However,  our  safety  is  not  at  an  end.  Let's  look  at  it  as  a  sun- 
rise and  the  beginning  of  an  accident  and  injury  free  workplace.  All  injuries  can  be  prevented. 
Thank  you.  (Applause) 

Mr.  Reynolds:  I  was  impressed  with  all  the  presentations  and  I  am  also  impressed  with 
the  continuity  between  the  different  railroads. 

One  of  the  things  we  would  like  to  do  now  is  open  it  up  for  you  to  see  if  you  have  any 
questions  for  any  of  the  panelists.  Does  anybody  have  anything  that  would  like  to  ask? 

Member:  Each  presentation  has  shown  a  protection  of  human  resources  which  is  dear  to 
all  of  our  hearts,  but  it  also  showed  a  financial  gain  or  windfall.  My  question  to  the  panelists 
is,  do  their  separate  roads  have  some  program  in  place  to  share  these  rewards  with  the  man- 
agement and  labor  which  they  attribute  to  the  success  of  their  programs  through  incentive 
programs  and  through  increased  resources  for  them  to  perform  their  job  which  would,  of 
course,  provide  increased  job  opportunities?  If  there  are  no  programs  in  place,  should  there 
not  be  programs  in  place  to  share  this  windfall  with  the  people  who  really  made  it  happen? 

Mr.  Reynolds:  Would  anyone  like  to  address  that? 

Mr.  Mitchell:  From  Norfolk  Southern's  standpoint,  we  have  spent  considerable  money 
that  has  been  made  available  in  several  ways.  One  is  that  we  have  equipped  or  are  equipping 
our  ballast  cars  to  be  automatic  where  there  is  no  manual  effort  made  anymore.  People  will 
be  able  to  ride  and  you  won't  have  the  fatigue  and  these  types  of  things.  The  gangs  that  we 
had  here  were  able  to  be  applied  to  provide  a  safer  work  environment.  We  have  developed  a 
hydraulic  track  jack  in  connection  with  Templeton  Kenly  that  is  out  there  and  this  is  a  much 
more  expensive  track  jack  than  the  manual  type  jack. 

In  answer  to  the  question,  we  are  putting  resources  into  these  other  areas  to  help  to 
ensure  that  we  do  have  a  safer  environment  and  a  safer  workplace  for  employees. 

Mr.  Cashwell:  If  I  understood  Paul's  question,  it  was  based  on  the  incentives  that 
employees  might  receive  for  safety  performance.  We  have  several  things  in  place  on  CSX. 
We  have  team  awards  that  recognize  team  performance.  We  currently  have  140  teams  that 
are  operating  injury  free  beyond  the  year's  period  and  once  they  attain  1,000  days,  they  get  a 
monetary  award  for  that,  as  well  as  at  1,500  days  and  at  2,000  days.  We  have  spent  close  to 
$100,000  this  year  on  those  types  of  rewards. 

We  also  have  a  time-off  program  that  again  recognizes  team  and  individual  perfor- 
mance. For  an  employee  who  works  injury  free  for  a  quarter,  he  gets  a  quarter  of  a  day  off.  If 
his  team  is  injury  free,  he  receives  another  quarter  of  a  day  off.  He  can  accumulate  that  and 
use  that  in  conjunction  with  holidays  and  vacation  time.  We  are  about  to  implement  a  stock 
incentive  program  for  1995  that  will  reward  all  teams  that  perform  better  than  a  1.5  frequency 
index  level  with  shares  of  company  stock.  There  are  also  local  programs  and  division  pro- 
grams throughout  our  properties. 

We  do  believe  performance  pays  and  we  should  share  with  our  employees  and  we  do  try 
to  do  that  in  a  lot  of  different  ways. 

Mr.  Reynolds:  Anyone  else? 

Member:  I  didn't  hear  a  job  safety  analysis  mentioned  and  I  assume  that  several  of  the 
roads  represented  on  the  panel  are  using  job  safety  analyses.  I  am  curious  as  to  who  does  and 
how  do  you  disseminate  them? 

Mr.  Mitchell:  Do  you  mean  doing  an  analysis  of  past  injuries  to  change  the  job  or  being 
proactive? 

Member:  Being  proactive.  Involvement  where  you  would  analyze  a  work  process  and 
then  dissect  for  that  potential  injury  probability  associated  with  the  task  and  you  actually 
write  a  short  brief  on  how  to  perform  the  job  safely. 
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Mr.  Mitchell:  It  is  an  ongoing  process.  We  have  done  it  after  injuries  in  the  past  and  we 
are  in  the  process  of  revising  many  of  our  rule  books.  That  will  be  one  of  the  things  that  we 
are  going  to  do. 

Member:  Is  this  done  with  the  first  line  supervisors?  Is  that  how  your  company  works? 

Mr.  Mitchell:  We  will  do  it  with  first  line  supervisors  as  well. 

Mr.  Reynolds:  I  think  most  everyone  is  doing  that  now.  We  have  work  environment 
teams,  as  we  call  them,  where  the  people  who  do  the  work  have  a  lot  of  time  to  analyze  their 
job  and  their  tasks,  tools,  and  whatever,  and  make  corrections  and  be  proactive. 

Member:  Of  the  309  supervisors  who  went  injury  free  last  year,  what  percentage  of 
your  supervision  is  that? 

Mr.  Mitchell:  I  am  going  to  say  that  would  represent  50  percent  at  least.  I  would  like  to 
readdress  the  first  question,  too,  on  the  issue  of  safety  incentives.  We  provide  stock  for 
employees  who  win  in  groups.  We  have  a  safety  contest.  For  instance,  our  maintenance-of- 
way  employees  on  one  subdivision  last  year  received  over  $300,000, 1  believe,  in  stock.  We 
have  a  number  of  divisions  and  groups  that  do  receive  shares  of  stock. 

Member:  Does  Union  Pacific  use  any  outside  consultants  or  safety  programs? 

Mr.  Reynolds:  We  have  used  outside  consultants  in  the  past.  I  think  that  was  in  the 
1980s.  Dupont  was  the  first  consultant  that  we  had  and  we  have  had  others  since  then,  but  in 
the  last  few  years  we  have  not  had  any  consultants  on  the  property  doing  that  type  of  work. 

Mr.  Mitchell:  We  have  had  Dupont  on  the  property  also,  back  in  the  late  1980s  I 
believe.  Dupont  has  a  very  good  program  as  they  do  training  in  addition  to  having  a  very 
good  safety  record.  They  will  give  you  guidelines  and  outlines  and  will  basically  hold  a  mir- 
ror up  to  you  and  show  you  where  you  need  to  improve. 

Mr.  Reynolds:  I  think  we  are  about  out  of  time.  I  would  like  to  thank  Jim  Cashwell 
with  CSX,  Lane  Ross  with  Burlington  Northern,  Mark  Simmons  with  the  Florida  East  Coast, 
and  Max  Mitchell  with  Norfolk  Southern. 

I  have  done  these  kinds  of  presentations  before  and  I  know  the  time  and  effort  that  goes 
into  them  and  I  know  you  want  to  thank  them  also.  (Applause) 

President  Steele:  Thank  you,  gentlemen.  At  this  time  we  will  break  for  lunch. 
Roadmasters  will  reconvene  here  in  this  room  at  1:30.  Bridge  and  Building  will  meet  down 
the  hall  in  the  Cotillion  Room  at  1:30. 
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Monday  Afternoon  Session 
PRESIDENT'S  ADDRESS 


Donald  L.  Steele 

Manager  Bridge  Construction 
Union  Pacific 

As  of  11:00  o'clock  this  morning,  registration  is  Roadmasters  224,  B&B  81,  suppliers 
174,  and  spouses  82,  for  a  total  of  561.  We  are  a  little  under  this  year,  but  this  is  still  a  nice 
turnout. 

There  is  a  video  conference  room  down  the  hall  that  has  some  interactive  videos.  I  can't 
tell  you  what  they  are,  but  there  might  be  something  that  will  strike  your  interest  that  you 
may  want  to  watch.  Feel  free  to  go  in  there  and  browse  around  to  see  if  there  is  anything  you 
want  to  look  at. 

I  wish  to  extend  sincere  thanks  to  each  and  every  one  of  you  for  your  attendance  and 
interest  and  being  part  of  what  appears  to  be  a  very  informative  conference.  As  the  confer- 
ence program  shows,  we  have  a  vast  array  of  subjects  and  features  that  should  be  of  interest 
to  all.  A  lot  of  hard  work  was  done  to  bring  this  conference  to  you.  You,  as  well  as  I,  have 
been  graced  by  a  board  of  directors  that  has  devoted  so  much  time  and  expertise  in  providing 
this  conference  to  you.  Without  them,  none  of  this  would  be  possible. 

Our  board  members  each  have  a  different  idea  on  how  our  organization  is  run.  What 
happens  in  the  future  will  keep  us  strong.  There  are  many  opinions  on  this  board  and  this  is 
what  makes  the  Association  strong.  It  is  always  pointing  to  the  future  without  falling  into  a 
rut. 

There  is  proof  that  our  Association  is  getting  stronger  and  growing.  We  have  gained  66 
new  members  this  past  year.  This,  with  the  two  words  a  few  of  us  do  not  like  to  hear,  down- 
sizing and  reengineering,  clearly  shows  that  there  is  an  interest  within  the  rail  industry  today 
for  good  down-to-earth  information  on  what  it  takes  to  operate  in  our  working  environment. 

There  is  also  strong  support  from  our  office  staff,  Pat  Weissmann  and  Barb  Marlow. 
They  ensure  that  all  is  in  order  for  the  Association  and  its  membership.  Besides  our 
Association,  they  handle  the  Roadmasters  and  the  Superintendents.  This  is  a  lot  of  work  for 
two  people.  They  ensure  mailings  go  out  to  each  of  you,  the  newsletter  and  Proceedings  get 
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published,  and  all  other  matters  that  affect  the  Association  are  taken  care  of.  They  also  ensure 
all  arrangements  are  made  for  each  and  every  conference  so  we  can,  as  attendees,  sit  back 
and  enjoy  without  any  hassle.  With  this  great  staff,  our  directors,  and  office  help,  I  feel  they 
deserve  a  round  of  applause.  (Applause) 

Five  years  ago,  our  Association  embarked  on  a  new  venture  in  seminars.  These  seminars 
began  with  contracts  and  expanded  to  bridge  inspection.  They  were  put  together  to  teach  and 
inform  members  as  well  as  any  other  interested  party  the  various  aspects  of  our  work  envi- 
ronment. The  demand  of  these  seminars  is  steadily  growing.  The  last  seminar  on  bridge 
inspection  produced  a  profit  of  $8,000.  When  we  began,  we  only  wanted  to  break  even.  The 
profits  are  going  to  allow  us  to  create  another  much  requested  seminar  on  bridge  repair.  We 
are  now  in  the  process  of  putting  together  a  seminar  on  bridge  maintenance  procedures.  I  can- 
not give  you  an  accurate  date,  but  we  are  hoping  to  have  it  ready  late  in  1995.  We  want  to 
ensure  that  all  aspects  of  bridge  maintenance  are  covered  and  covered  correctly  so  bear  with 
us. 

All  this  will  happen  under  the  guidance  of  Bill  Nelson  who  is  spearheading  this  effort 
with  members  of  the  Board.  These  seminars  have  been  taught  by  our  Board  members  and 
membership.  A  deep  and  sincere  gratitude  is  owed  to  those  who  have  given  so  much  of  their 
time  to  make  these  seminars  the  success  that  they  are.  It  is  now  time  to  give  these  people  a 
rest  and  I  would  like  to  invite  any  one  of  you  to  participate  in  this  endeavor.  We  have  a  need 
for  more  people  to  assist  whether  by  input  or  acting  as  an  instructor.  If  you  can  help,  let  Bill 
Nelson,  Pat,  me,  or  any  of  the  Board  members  know.  I  guarantee  you  won't  be  turned  away. 
In  fact,  we  did  get  one  volunteer  this  morning,  so  it  is  working. 

Recently  I  gave  a  presentation  where  I  shared  my  feelings  of  the  future.  What  I  have  is  a 
vision,  or  maybe  just  a  hope,  of  things  to  come.  Presently  we  are  like  three  lines  that  have 
come  together  to  form  a  triangle.  These  three  lines  are  REMSA,  Roadmasters,  and  our 
Association.  This  triangle  is  a  whole  working  unit  pointing  out  the  direction  of  progress  for 
the  rail  industry.  REMSA  provides  us  with  equipment  and  products  to  help  do  our  work  with 
more  productivity  and  safety  in  mind.  We,  the  B&B  and  Roadmasters,  provide  the  people  to 
utilize  these  products  to  our  advantage  and  in  a  correct  manner. 

I  stated  earlier  this  triangle  was  a  whole  working  unit.  However,  it  is  not  complete  yet. 
We  need  to  work  towards  building  a  pyramid,  the  joining  of  four  triangles.  The  other  side  to 
the  pyramid  not  yet  connected  may  be  other  associations  of  the  rail  industry,  not  only  in 
North  America,  but  all  over  the  world.  This,  of  course,  is  a  dream.  Or  is  it?  Could  it  not  be  a 
goal  to  strive  for? 

This  pyramid  in  a  complete  and  pure  form  could  only  benefit  the  betterment  of  the 
world.  Those  who  can  not  offer  much  now  but  can  do  so  in  the  future  will  bring  about  a  unifi- 
cation that  will  assist  in  every  man,  woman,  and  child  having  a  better  life. 

As  my  term  as  President  of  this  Association  is  coming  to  a  close,  I  can  say  it  has  been  a 
worthwhile  experience.  I  began  getting  involved  in  1984  when  I  gave  a  presentation  on  a  spe- 
cial subject.  I  was  just  as  nervous  then  as  I  am  now.  From  there,  I  have  been  working  through 
the  Board  to  this  most  gratifying  position  I  now  hold.  I  have  worked  with  people  from  many 
different  railroads  and  companies  and  I  have  found  there  is  a  vast  amount  of  knowledge  and 
experience  out  there.  I  realize  that  getting  involved  requires  time  and  effort,  but  it  is  a  reward- 
ing experience. 

We  have  eight  special  subjects  for  next  year,  four  of  which  will  be  selected  and  present- 
ed. There  are  yellow  cards  on  the  scopes  in  the  back  of  the  room.  Take  a  minute  to  read 
through  them,  then  complete  the  card  and  drop  it  in  to  the  container  at  the  back  or  give  it  to  a 
director  at  the  registration  desk.  We  also  ask  that  you  complete  the  conference  survey  form 
you  received  this  morning  and  give  it  to  one  of  us  at  the  conclusion  of  today's  presentations. 
It  is  the  knowledge  and  experience  of  each  of  you  that  makes  this  Association  work  and  these 
special  subjects  worthwhile. 
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Once  again,  I  thank  you  all  for  coming  to  this  conference  and  for  helping  me  to  make 
my  final  year  a  satisfying  experience.  I  plan  to  stay  involved  and  help  in  any  way  I  can  for  it 
is  part  of  my  dream  that  works  for  all. 

At  this  time,  I  would  like  to  turn  this  over  to  John  Van  Huis.  (Applause) 

Mr.  Van  Huis:  Thank  you,  Don.  Our  first  presentation  this  afternoon  is  underwater 
bridge  inspection  and  sonar  investigation.  Our  presenter  is  Gordon  Barksdale,  a  division 
manager  for  America  Inland  Divers  Incorporated,  which  is  a  wholly-owned  subsidiary  of  a 
publicly-held  corporation,  American  Oilfield  Divers. 

With  the  completion  of  a  degree  in  marine  technology,  Gordon  has  had  a  career  in  the 
division  industry  that  has  spanned  20  years  in  both  offshore  and  inshore  industries.  Gordon 
holds  two  patents  on  subsurface  instrumentation. 

For  the  last  two  years  his  primary  responsibility  has  been  underwater  bridge  inspection. 
Please  join  me  in  welcoming  Gordon.  (Applause) 


UNDERWATER  BRIDGE  INSPECTION 
AND  SONAR  INVESTIGATION 

Gordon  Barksdale 

American  Inland  Divers 

Thank  you  very  much.  On  behalf  of  my  company,  I  would  like  to  thank  everyone  for  the 
opportunity  to  come  and  visit  with  you  all. 

What  we  are  going  to  talk  about  this  afternoon  is  underwater  bridge  inspections. 
Basically  we  are  going  to  discuss  the  two  means,  which  are  manned  diving  operations  and 
also  technology  through  the  form  of  sonar. 

First,  we  will  deal  with  manned  diving  operations.  Basically  when  you  conduct  an 
underwater  bridge  inspection  by  use  of  putting  a  diver  in  the  water,  you  have  one  of  two 
options.  The  diver  is  either  wearing  scuba  or  he  is  using  what  we  call  hardhat  gear  or  surface 
supply  gear.  As  a  rule,  scuba  is  probably  the  older  method  of  use  for  underwater  inspections 
by  divers.  As  the  years  have  passed,  most  of  the  contractors  have  switched  to  the  surface  sup- 
ply. Now,  I  would  think  sitting  in  this  room  this  afternoon  there  are  probably  quite  a  few  peo- 
ple who  are  actually  scuba  divers  because  it's  a  very  popular  sport.  In  fact,  if  you  turn  to  the 
person  next  to  you  and  look  at  him  and  he  appears  slightly  unbalanced,  there  is  probably  a 
good  chance  he  is  a  diver. 

In  the  working  world,  we  prefer  the  surface  supply  or  hardhat  diver.  There  are  a  number 
of  reasons  for  this.  First  and  foremost  is  safety.  When  you  operate  in  this  mode,  the  diver  has 
a  constant  air  supply.  He  is  tended,  meaning  he  has  a  physical  connection  to  the  surface  for 
support  in  the  event  of  problems.  Secondly,  and  as  importantly,  basically  diving  is  a  means  of 
transportation  to  get  an  individual  or  worker  to  a  jobsite. 

In  the  last  seven  or  eight  years,  the  quality  of  the  men  through  training  who  are  conduct- 
ing these  underwater  inspections  has  improved  tremendously.  What  I  mean  by  that  is  diving 
is  relatively  easy.  You  can  put  on  this  equipment  and  quite  safely  go  into  the  water,  swim 
around,  blow  bubbles  and  talk.  What  is  important  is  that  the  man  who  physically  enters  the 
water  understands  not  only  the  safety  considerations,  but  more  importantly,  the  task  at  hand. 
As  I  said,  in  the  last  seven  or  eight  years,  there  have  been  a  number  of  programs  offered  and  I 
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think  if  you  do  employ  an  underwater  contractor  to  inspect  one  of  your  bridges,  you  will  find 
that  the  diver  has  been  specifically  trained  to  inspect  bridges  both  top  side  and  underwater. 

Again,  the  advantages  are  constant  air  supply  and,  what  I  failed  to  mention  earlier,  com- 
munication, meaning  this  diver  is  collecting  information  and  relaying  it  top  side. 

Let's  look  briefly  at  what  a  diver  does  on  a  bridge  inspection.  As  you  see,  we  have  our 
support  vessel.  Basically  when  you  conduct  a  manned  diving  inspection,  it's  a  tactile  inspec- 
tion. The  waters  in  the  United  States  as  a  rule  have  zero  visibility.  That  means  that  the  diver, 
the  person  conducting  the  inspection,  is  really  doing  it  by  feel.  If  you  can,  imagine  this  room 
was  going  to  be  inspected  and  you  only  had  some  drawings  of  it.  They  turned  out  the  lights, 
and  you  had  to  enter  the  door  and  basically  traverse  the  room  and  then  report  back  what  you 
found.  It  can  be  very  difficult.  Therein  lies  the  training. 

During  the  diving  inspection,  the  diver  works  usually  from  a  small  surface  supply  ves- 
sel. He  is  physically  going  along  the  bents  or  the  piers  looking  for  physical  deterioration,  con- 
crete spalling  and  scour.  Of  course,  scour  is  probably  the  foremost  of  any  bridge  inspection. 

The  limitations  of  a  manned  diving  operation  for  scour  inspections  are  simply  that  scour 
is  most  likely  to  occur  during  periods  of  high  water  velocity  and  manned  diving  operations 
really  cannot  be  used  in  velocities  exceeding  about  five  feet  per  second  or  three  knots.  The 
reason  for  that  is  you  simply  cannot  withstand  the  water  force.  If  you  try  to  work  in  velocities 
greater  than  that,  you  are  not  going  to  get  a  whole  lot  accomplished. 

When  we  get  into  the  higher  water  velocities  whether  they  are  ambient  water  velocities, 
meaning  the  stream  always  flows  that  fast,  or  we  get  into  a  flood  situation,  then  we  turn  to 
technology.  One  of  the  most  common  means  and  one  of  the  most  effective  is  an  echo 
sounder,  or  fish  finder  as  they  are  sometimes  called,  or  even  a  pathometer.  In  these  discus- 
sions, these  fall  under  the  term  seismic  devices  and  basically  they  are  all  acoustic  which 
mean  that  they  transmit  a  signal  normally  at  around  200  kilohertz  and  they  take  the  first 
return.  So  these  echo  sounder  surveys  are  done  a  lot  of  times  from  very  small  crafts  such  as 
johnboats.  They  traverse  both  upstream  and  downstream  of  the  bridge  and  of  course  what 
they  are  looking  for  is  scour  conditions. 

To  be  done  accurately  they  require  the  compliment  of  horizontal  positioning.  What  that 
means  is  even  the  retail  grade  echo  sounders  are  quite  accurate.  In  fact,  we  often  use  them  on 
projects.  What  I  am  talking  about  is  a  unit  that  you  can  purchase  from  the  sports  store  for 
$200  or  so.  They  are  quite  accurate  with  the  water  depth  data,  but  then  you  have  to  know 
where  the  data  comes  from.  Therein  lies  the  horizontal  positioning  which  either  falls  under  a 
total  station,  which  is  a  very  accurate  laser  based  system;  or  GPS,  which  I  am  sure  everyone 
has  heard  about,  the  global  positioning  system;  or  DGPS,  differential  global  positioning  sys- 
tem, which  is  becoming  quite  common  and  really  the  method  of  choice  on  a  lot  of  river  sys- 
tems in  the  United  States. 

The  advantage  of  these  echo  sounder  surveys  is  that  they  are  very  economical.  They  are 
relatively  easy  to  operate  and  they  are  very  fast  to  mobilize.  They  can  actually  be  conducted 
from  the  deck  of  the  bridge  if  it's  a  fairly  low  bridge  by  putting  it  on  a  transducer  pole,  or  in 
the  case  of  DOT  operations,  from  a  snooper  truck. 

The  disadvantage  is  if  it  is  a  high  water  condition  you  are  again  entering  into  the  safety 
hazard  of  vessel  operations  in  fast  water. 

One  of  the  other  options  that  exist  in  the  acoustic  or  seismic  instrumentation  is  a  unit 
called  a  CBAT9O001.  It  is  relatively  new  instrumentation  that  came  out  of  the  U.K.  Over  the 
next  few  years  you  will  probably  be  hearing  a  little  more  about  it.  The  Corps  of  Engineers 
has  put  a  lot  of  interest  in  this  work  particularly  on  the  large  waterways  such  as  the 
Mississippi,  the  Missouri,  and  the  Ohio.  The  difference  between  an  echo  sounder  and  a 
CBAT  is  that  there  are  multibeams  or  multitransducers.  An  echo  sounder  has  one  transducer, 
sends  one  signal,  and  receives  a  return.  This  type  of  technology  has  60  transducers,  basically 
operates  much  like  a  strobe  and  so  the  amount  of  coverage  or  the  amount  of  data  density  that 
you  receive  is  quite  high. 
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Again,  it  is  vessel-operated  technology  and  it  does  require  the  use  of  horizontal  position- 
ing so  that  you  know  where  the  Z  data  is  taken  from.  It  has  the  same  disadvantages  as  the 
echo  sounder,  though.  In  the  event  of  high  water,  you  enter  into  a  bit  of  a  safety  hazard. 

Another  technology  that  is  gaining  a  lot  of  acceptance  is  the  sonar  scour  vision  system. 
Again,  it's  an  acoustic  technology.  The  big  difference  is  that  this  technology  was  purposely 
designed  to  operate  during  periods  of  high  water  velocity.  Over  the  years,  we  made  a  lot  of 
attempts,  both  with  manned  diving  and  through  some  other  basically  subbottom  profilers,  to 
determine  how  much  scour  occurred  during  the  flood  period  because  we  couldn't  get  our 
divers  in  and  we  couldn't  get  our  boats  in.  The  results  were  really  quite  disappointing.  In  cer- 
tain soil  conditions  such  as  sugar  sands  and  even  some  of  the  deposit  clays,  it  is  just  about 
impossible  to  go  and  do  a  bridge  inspection  after  the  flood  and  accurately  determine  how  far 
the  scour  hole  went  down. 

There  are,  of  course,  a  lot  of  computer  models  available  today,  specifically  WISPRO 
and  HECK  II.  We  have  done  some  comparison  with  those  models  against  field  data  and  it  is 
promising  although  certainly  the  models  if  they  are  lacking  one  thing  right  now,  it  is  around 
the  abutments.  They  don't  seem  to  have  the  right  numbers  there,  but  the  sonar  scour  vision  is 
a  scanning  sonar.  It  is  deployed  from  the  deck  of  a  bridge,  whether  a  railroad  or  a  DOT 
bridge,  and  the  depressor  actually  uses  the  water  velocity  to  become  a  stable  platform  for  the 
sonar.  This  sonar  scans  completely  through  both  the  vertical  axis  and  horizontal  axis  and  as 
the  lines  depict,  is  not  only  scanning  the  river  bottom,  but  also  the  vertical  structures,  being 
the  piers  or  bents. 

This  is  what  the  data  looks  like.  This  is  on  the  Brazos  River.  If  you  will  look  at  zero  on 
the  Y  axis  and  zero  on  the  X  axis,  you  will  find  a  little  red  dot  which  was  the  position  of  the 
sonar  during  the  time  of  survey. 

This  is  a  field  data  plot.  This  is  actually  what  you  see  when  you  are  out  there  in  the  field. 
On  the  right  you  have  the  elevations  that  in  this  case  are  referenced  to  mean  sea  level. 
Elevations,  of  course,  can  be  referenced  to  any  data  available.  The  advantage  is  you  get  com- 
plete data  density,  as  we  call  it,  meaning  you  are  covering  every  square  inch.  This  is  kind  of  a 
classic  example  of  what  we  call  contraction  scour,  meaning  that  the  bent  is  not  showing  any 
evidence  of  local  scour  or  undermining,  but  as  you  can  see  with  the  blue  lines,  the  flow  line 
has  definitely  started  to  channel  out  near  the  bent. 

Last  summer  during  the  Midwest  flood,  a  lot  of  both  DOT  and  railroad  bridges  were 
inspected  during  that  flood  period  on  all  of  the  rivers  from  the  Des  Moines  to  the  Missouri 
and,  of  course,  the  Mississippi.  It  was  really  surprising.  Since  that  was  one  of  worst  flood 
events  that  we  have  experienced  in  the  country,  a  lot  of  bridges  were  closed,  particularly  traf- 
fic bridges,  but  they  weren't  closed  to  local  scour,  meaning  the  bents  or  piers  were  not  under- 
mined. 

A  lot  of  the  Mississippi  bridges  were  actually  closed  to  what  this  slide  displays  which  is 
contraction  scour,  meaning  the  flow  line  elevations  had  changed  dramatically  sometimes  as 
much  50  or  60  feet  from  historical  elevations. 

By  using  this  technology,  you  can  get  the  planned  view  and,  as  I  mentioned,  it  is  also 
scanning  in  the  vertical.  You  can  actually  see  the  pier  wall  or  bent  as  the  sonar  is  scanned 
down.  As  it  is  depicted  there  in  the  little  square,  that  is  the  footing.  The  line  is  very  jagged  on 
top  of  the  footing  and  what  we  are  looking  at  when  we  look  at  this  type  of  scan  is  just  a  very 
narrow  crawl  section  or  pencil  beam  so  the  footing  will  sometimes  be  very  distinct.  In  this 
case,  it  had  a  little  bit  of  riprap  or  debris  on  it. 

The  red  profile  traces  down  and  that  really  is  the  issue  right  there.  What  is  that  elevation 
next  to  the  footing  referenced  to  what  historically  it  has  been,  or  what  our  previous  inspection 
would  show. 

Again,  the  big  advantage  to  this  type  of  technology  is  this  is  what  the  engineer  actually 
sees  in  the  field  at  the  time  of  survey,  so  if  he  has  a  scour  problem  or  significant  flow  line 
change,  he  has  immediate  information  at  the  time  of  the  survey. 
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There  are  things  that  you  do  not  want  to  see  when  you  do  a  bridge  inspection.  You  see 
the  yellow  and  red  colors  there  on  the  picture  in  a  jagged  line.  Remember  we  are  looking 
down  on  this.  This  is  a  planned  view.  The  yellow  and  green  is  actually  the  pier  itself  with  the 
water  turbulence  around  it.  The  sonar  is  again  at  zero-zero  on  at  the  XY  axis. 

Again,  on  the  left-hand  side  of  the  screen  you  will  see  the  blue  color  go  underneath  the 
yellow  and  red  or  the  jagged  line.  That  is  where  this  sonar  was  actually  scanning  underneath 
the  footing.  On  this  particular  bridge,  which  was  on  the  Iowa  River,  that  particular  piling  sup- 
ported footing  was  undermined  over  12  feet. 

One  of  the  reasons  that  we  started  using  this  technology  almost  exclusively  during  the 
floods  is  two  days  prior  to  that  a  cursory  inspection  had  been  conducted  on  this  bridge  and  on 
this  very  pier.  It  was  using  the  echo  sounder  that  I  explained  about  earlier.  The  report  came 
back  that  there  was  no  sign  of  serious  erosion  or  degradation.  The  engineer  in  charge  of  this 
bridge  was  still  uneasy  because  of  the  velocity.  He  was  shy  at  using  this  type  of  technology 
and  found  complete  undermining.  Comparing  the  data,  it  became  obvious  what  the  discrepan- 
cy was.  They  didn't  realize  how  wide  the  footing  was.  The  echo  sounder  was  basically  put  on 
top  of  the  footing  so  it  never  shot  down  basically  to  the  river  bottom. 

That's  a  very  good  example  of  what  a  high  density  scanning  sonar  is  capable  of  doing 
particularly  during  periods  of  high  water  and  high  velocity. 

As  I  said,  over  the  years  we  have  used  a  number  of  different  methods  to  conduct  bridge 
inspection,  and  I  would  like  to  summarize  for  a  moment.  Manned  diving  operations,  particu- 
larly years  ago,  didn't  always  produce  the  best  results.  I  think  if  anything  that  was  a  fault  of 
contractors  in  general,  meaning  that  a  diver  is  a  diver  is  a  diver  is  not  true.  A  lot  of  the 
inspections  were  conducted  by  personnel  who  perhaps  didn't  have  the  training  or,  more 
importantly,  just  didn't  have  the  experience  around  bridges.  As  I  said,  with  the  advent  of 
training  I  think  any  contractor  you  call  today  who  is  in  the  bridge  inspection  business  can  put 
some  very  experienced  people  out  to  conduct  the  information  whether  it's  a  tactile  inspection 
or  even  a  post  scour  inspection. 

The  other  is  technology.  These  various  sonars  that  I  have  described,  the  sonar  scour 
vision,  the  CBAT  and  to  a  lesser  extent  even  the  echo  sounders,  are  relatively  new.  By  rela- 
tively new,  I  mean  by  less  than  two  years.  So  for  the  engineer  in  charge  of  a  bridge  or  in 
charge  of  conducting  a  periodic  inspection,  the  tools  that  he  has  available  to  him  today  are  far 
enhanced  over  what  we  had  several  years  ago.  Therefore,  you  don't  have  to  rely  entirely  on 
field  models  or  even  gut  instincts.  Equipment  exists.  You  can  go  out  and  get  a  very  accurate 
inspection  even  during  the  most  hazardous  conditions. 

When  you  are  going  to  do  a  talk  on  bridge  inspections  the  last  slide  has  got  to  be  either 
one  of  two  things:  a  sunset  or  a  damaged  bridge.  I  picked  a  damaged  bridge  because  I  poked 
a  hole  in  the  slide  that  had  a  sunset  on  it.  This  is  a  bridge  that  the  old  Missouri  River  got.  It 
was  abutment  scour  that  caused  the  majority  of  the  damage  and  this  is  a  situation  I  am  sure  a 
lot  of  you  have  seen  before  and  certainly  we  have  seen  before.  You  get  the  flood  and  you  can 
see  where  the  water  was  up  on  the  banks.  The  flood  goes  away  and  this  is  what  we  are  left 
with. 

Gentlemen,  I  appreciate  your  time.  Thank  you  for  the  opportunity  to  visit  with  you. 

President  Steele:  Thank  you,  Gordon.  Our  next  presentation  is  by  Leonard  Lokey  from 
Osmose. 

Leonard  began  his  career  after  graduation  from  the  University  of  Georgia  as  a  commis- 
sioned officer  in  the  United  States  Navy.  In  1968,  he  joined  Osmose  Wood  Preserving 
Incorporated  and  is  located  in  Griffin,  Georgia.  Sixteen  years  ago,  he  transferred  to  the  rail- 
road division  as  the  area  manager.  Leonard  is  now  the  regional  manager  for  the  railroad  divi- 
sion responsible  for  the  contract  services  to  regional  and  shortline  railroads  in  the  southeast. 
He  is  also  national  sales  manager  for  the  Osmose  marine  products  group. 

Through  his  years  of  working  with  hands-on  inspections  and  crisis  interventions  for 
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marine  structures,  Leonard  has  become  an  expert  at  identifying  and  combating  marine  bore 
infestation. 

This  program  promises  to  be  informative  and  enlightening  on  the  underwater  inspection 
of  timber  piles.  Please  welcome  Mr.  Leonard  Lokey.  (Applause) 


UNDERWATER  INSPECTION  OF  TIMBER  PILES 

Leonard  Lokey 

Regional  Manager  -  Railroad  Division 
Osmose 

Good  afternoon.  I  would  like  to  thank  you  for  this  opportunity  to  present  a  program  on 
underwater  inspection  of  timber  piles  and  the  real  story  beneath  the  surface.  Osmose  railroad 
division  personnel  have  enjoyed  a  good  working  relationship  with  many  of  the  members  of 
this  audience. 

For  more  than  20  years,  I  have  witnessed  astonishing  changes  in  our  marine  environ- 
ment. In  the  late  1960s,  the  United  States  Navy  estimated  the  damage  caused  by  marine  bor- 
ers to  wharves,  docks,  and  piers  to  exceed  $500  million  each  year  in  this  country.  Nearly  30 
years  later,  one  can  imagine  the  current  cost.  Perhaps  $1  billion  or  more  each  year. 

Out  of  sight,  out  of  mind,  is  truly  characteristic  of  man's  thinking.  Why  should  we  be 
concerned  with  conditions  that  we  cannot  see  or  understand?  Today  we  will  focus  in  on  the 
inspection  of  timber  piles  below  the  water  surface  and  gain  an  appreciation  of  what  is  hap- 
pening even  as  we  speak. 

A  good  case  in  point  is  the  rather  dramatic  developments  in  the  last  three  to  five  years  in 
the  United  States  coastal  water  environment,  developments  that  are  threatening  the  destruc- 
tion of  timber  structures. 

Historically,  California  has  led  the  nation  in  reduction  or  elimination  of  industrial  and 
agricultural  pollution  in  our  streams,  waters,  and  sea  ports.  As  a  result,  California  has  been 
dealing  with  a  population  explosion  of  marine  borers  for  a  number  of  years. 

More  recently,  the  Federal  and  State  Environmental  Protection  Agency  and  the  Corps  of 
Engineers  has  restricted  the  movement  of  silt  or  soil  from  construction  sites  to  the  creeks, 
rivers,  and  harbors.  The  construction  of  the  two-foot  skirts  or  barriers  on  building  sites  are  a 
major  reason  for  this  success.  Harbor  water  conditions  have  improved  dramatically  along  the 
Pacific,  Gulf,  and  Atlantic  coasts.  These  ideal  conditions  have  created  a  new  haven  for  fish  in 
the  harbors,  oysters  in  the  bay,  and  marine  borers  in  timber  structures. 

The  marine  borers'  history  begins  in  salt  or  brackish  water  and  tidal  freshwater  marshes 
and  rivers.  The  marine  borers  have  been  here  since  the  dinosaurs  and  are  surviving  as  well  as 
cockroaches. 

The  marine  borers  have  played  an  important  part  in  our  history.  Cleopatra's  barge  is  said 
to  have  been  sunk  due  to  an  attack  of  marine  borers.  Christopher  Columbus  suffered  the  loss 
of  several  ships  from  his  fleet  in  the  Caribbean  due  to  marine  borer  attack. 

There  are  two  main  categories  of  marine  borers  that  cause  most  of  the  damage  to  timber 
structures.  They  are  mollusk  and  crustacean. 

Molluscan  borers  include  the  pholads  or  rock  borers  and  teredo  or  bankia  which  are 
commonly  called  the  shipworm. 
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Pholads  look  like  small  clams  and  they  bore  into  soft  rock  and  concrete  as  well  as  wood. 
Once  they  make  their  burrow,  they  remain  in  it  for  a  lifetime.  Pholads  are  usually  more  than  a 
half  inch  wide.  This  is  typical  evidence  of  pholad  damage  to  well  treated  timber.  Remember 
that  the  pholad  remains  in  this  burrow  for  a  lifetime. 

The  shipworm  is  often  difficult  to  locate  inside  the  pile  and  the  damage  is  virtually 
impossible  to  quantify  because  they  enter  the  wood  no  larger  than  a  pin  head  and  grow  much, 
much  larger  inside  the  pile.  The  teredo  is  often  3/8  of  an  inch  in  diameter  and  grows  to  more 
than  six  inches  in  length.  Bankia  grow  to  3/4  of  an  inch  in  diameter  and  often  up  to  four  feet 
long.  This  is  the  head  of  the  shipworm. 

This  is  an  illustration  of  a  comparison  of  teredo  and  limnoria  infestations.  Crustacean 
borers  have  three  major  groups  of  interest  to  us.  The  first  is  the  limnoria  or  gribble  which  is 
the  most  damaging  to  our  timber  piles.  Gribbles  are  no  longer  than  1/8  of  an  inch  and  may 
look  like  a  grain  of  sand  on  your  wetsuit  when  coming  out  of  the  water.  A  particular  specie, 
limnoria  tripunctata  can  even  digest  creosote.  They  can  thrive  well  in  creosote-treated  tim- 
bers. The  wood  weakened  through  the  infestation  of  gribbles  has  been  diminished  by  the  con- 
stant action  of  the  ocean  waves. 

The  chelura  is  about  the  same  size  as  the  limnoria;  however,  they  most  often  live  in  and 
enlarge  the  tunnel  carved  by  the  limnoria.  The  chelura  in  this  slide  appear  like  they  know 
where  they  are  going.  This  is  typical  of  the  chelura  damage. 

Sphaeroma  are  becoming  much  more  active  in  the  Atlantic  and  Gulf  Coasts  from  North 
Carolina  to  Texas.  These  borers  are  easily  seen  if  present  in  the  wood  and  are  approximately 
3/8  inches  long.  Please  take  note  as  sphaeroma  can  inhabit  tidal  freshwater  areas  with 
extremely  low  salinity. 

We  were  recently  surprised  to  find  sphaeroma  damage  in  the  St.  Johns  River  near 
Palatka,  Florida,  which  is  about  45  miles  inland  and  south  of  Jacksonville.  In  our  research, 
we  found  that  sphaeroma  destroyed  a  highway  bridge  at  Palatka  in  the  1890s. 

Sphaeroma  are  responsible  for  destroying  238  dual-treated  piles  in  a  marina  near 
Sarasota  in  less  than  three  and  a  half  years. 

Damage  to  timber  by  crustacean  or  the  limnoria,  chelura,  and  sphaeroma  is  more  easily 
recognizable  because  the  animals  destroy  the  wood  surface  often  leaving  an  hourglass  shape. 
The  attack  is  usually  in  the  intertidal  zone,  but  can  be  found  the  full  length  of  the  pile  in 
unpolluted  water. 

Everyone  in  this  audience  has  access  to  published  data  that  can  readily  inform  you  as  to 
whether  or  not  marine  borers  are  in  the  general  area  of  your  structures.  This  information  will 
provide  valuable  clues  as  to  how  and  where  borer  attacks  may  signal  their  presence.  This 
chart  entitled,  "Marine  Borer  Hazards  in  the  U.S.  Coastal  Waters,"  is  very  typical  of  the 
information  that  is  available. 

On  this  map  you  can  easily  see  that  on  the  West  Coast  from  Washington  to  Southern 
California  and  on  the  East  Coast  from  Maine  to  Key  West  and  over  to  Texas,  you  have  active 
areas  for  both  limnoria  and  teredo.  The  hourglass  shape  is  a  typical  trademark  of  infestation 
in  these  areas.  Visual  inspection  will  need  to  include  inspection  through  the  probing  to  dis- 
cover the  infestation  of  teredo,  which  are  burrowed  deep  within  the  timber  piles. 

Sphaeroma  and  pholads  are  active  from  North  Carolina  to  Key  West  and  Texas  only. 
They  also  leave  the  tell-tale  hourglass  shape  on  timber  piles. 

Scheduling  the  inspection  at  low  tide  is  critical.  One  should  be  prepared  to  get  wet  and 
muddy  if  necessary.  Several  weeks  ago,  I  was  on  an  inspection  trip  via  hi-rail.  We  were 
delayed  two  hours  by  unexpected  train  traffic.  As  you  might  know,  we  arrived  at  the  bridge  at 
near  high  tide. 

Marine  borer  attack  was  evident  in  the  bracing,  but  the  severity  of  damage  to  piles  was 
unknown.  Knowing  of  the  tremendous  increase  in  marine  borer  activity  throughout  U.S. 
coastal  waters,  I  decided  to  reinspect  the  structure  when  in  the  area  a  few  weeks  later.  I 
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arrived  at  low  tide  as  planned  and  was  able  to  walk  about  90  percent  of  the  bridge.  Borer 
attack  was  found  to  be  severe  and  active.  I  was  able  to  photograph  the  damage  and  provide 
this  documentation  to  the  railroad.  As  a  result,  the  railroad  will  budget  for  replacement  of 
cross  bracing  and  wrapping  of  timber  piles  within  the  next  six  months  in  order  to  stop  the 
borer  attack. 

Removal  of  barnacles  and  oysters  at  selected  locations  on  piles  and  bracing  is  essential 
when  inspecting.  Borer  attack  is  frequently  hidden  because  of  the  abundance  of  marine 
growth. 

It  is  important  to  check  bracing  timbers,  particularly  the  end  cut,  which  is  normally 
below  water  at  high  tide.  This  is  always  an  easy  entry  point  for  borers.  Look  for  driftwood  or 
old  pile  cutoffs  under  the  bridge  for  evidences  of  borer  attack. 

Probing  the  pile  with  a  sharp  instrument  and  using  an  increment  borer  may  be  necessary 
to  confirm  the  presence  of  the  shipworm.  It  would  be  very  important  to  plug  all  bored  holes 
with  treated  wood  plugs. 

Once  these  inspection  techniques  have  been  utilized,  it  is  important  to  establish  an  uni- 
form method  of  reporting  borer  damage.  The  permon  underwater  inspection  symbols  is  one 
of  many  systems  available. 

Just  because  a  structure  is  30,  40,  or  50  years  old,  don't  think  the  marine  borer  won't 
return  to  attack  the  timber.  New  York  Harbor  is  currently  experiencing  a  major  borer  attack 
after  being  dormant  since  the  1930s.  In  order  to  save  these  structures,  thousands  of  piling 
must  receive  protection  within  the  next  few  years. 

Here  are  some  examples  of  marine  borer  activity.  At  this  particular  port,  a  major  under- 
water inspection  revealed  that  immediate  steps  were  needed  to  stop  the  marine  borer  attack. 
The  authorities  decided  to  delay  any  action  due  to  a  lack  of  funding.  Eight  months  later,  this 
dock  collapsed.  Soon  after  this  disaster,  measures  were  begun  to  repair  all  remaining  struc- 
tures. 

This  warehouse  collapsed  in  on  itself  due  to  unprotected  limnoria  attack.   , 

This  gondola  load  of  scrap  metal  failed  to  reach  its  original  destination. 

Now  for  the  good  news.  There  is  still  time  remaining  to  save  our  timber  structures  expe- 
riencing marine  borer  attack.  Research  and  development  has  been  ongoing  for  many  years. 
The  Port  of  Los  Angeles  has  completed  numerous  projects  for  evaluating  various  systems  of 
repair  and  preventative  maintenance  procedures.  Osmose  has  also  had  test  plots  for  more  than 
40  years. 

In  one  such  system,  new  piling  are  wrapped  prior  to  driving.  Heat  shrunk  polyethylene 
material  is  applied  to  the  pile  on  land.  This  does  require  the  use  of  specialized  equipment  and 
careful  handling  of  the  pile  at  the  project  site.  A  propane  heat  source  is  used  to  shrink  the 
material  around  the  pile. 

A  system  utilizing  copper  nickel  sheathing  to  encapsulate  a  pile  after  receiving  borer 
attack  was  evaluated.  The  materials  and  installation  labor  are  too  expensive. 

A  special  coating  of  phenolic  resin  has  been  applied  to  pile  surfaces  prior  to  driving. 
This  system  is  still  being  tested. 

Hard  forms  made  from  fiberglass  or  metal  pipe  placed  around  the  pile  and  then  pumped 
with  concrete  have  long  been  used  for  restoring  structural  strength. 

Nylon  bags  with  mesh  wire  and  rebar  have  been  pumped  with  concrete  to  restore  struc- 
tural damage  caused  by  marine  borers. 

One  of  the  most  successful  repair  systems  with  many  years  of  service  life  has  been  the 
polyvinyl  chloride  wrapping  system.  This  method  has  been  used  extensively  throughout  the 
world  with  several  million  feet  of  wraps  in  place.  This  system  is  very  economical. 

In  summary,  research  and  development  have  created  an  abundance  of  benefits  for  all  of 
us.  We  are  enjoying  cleaner  air,  better  drinking  water,  and  improved  fishing  in  our  rivers  and 
harbors.  The  marine  borer  population  is  also  enjoying  the  same  benefits.  Fortunately, 
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research  and  development  has  also  provided  us  with  effective  solutions  for  controlling  the 
lifestyle  of  the  borer.  The  next  time  you  see  the  ocean  churning  around  your  timber  piles, 
remember  the  marine  borer  and  where  he  wants  to  live.  Is  it  in  your  timber  structure  or  have 
you  taken  the  necessary  steps  to  stop  them? 

For  those  of  you  that  might  be  interested,  I  have  samples  in  the  back  of  various  pilings 
that  have  been  attacked  by  marine  borers.  If  any  of  you  care  to  at  the  break,  I  will  be  back 
there  and  will  be  glad  to  talk  to  you.  Thank  you.  (Applause) 

President  Steele:  Thank  you,  Leonard.  Our  next  presentation  is  Vincent  Terrill  of 
REMSA.  Vinnie  will  bring  us  up  to  date  on  the  innovations  in  the  industry. 


TECHNOLOGY  UPDATE 

Vincent  Terrill 

Past  President 
REMSA 

I  have  a  collection  of  slides  that  were  given  to  me  by  some  20  different  supply  compa- 
nies on  what  they  thought  of  their  materials  and/or  equipment  in  the  way  of  new,  innovative, 
and  interesting  developments,  and  I  hope  that  you  will  find  it  that  way  as  well.  Generally  they 
let  me  do  this  sort  of  thing  because  they  like  to  get  the  suppliers  out  of  the  hallway.  Since 
none  of  them  trust  me,  I  suspect  they  are  all  in  here  to  listen  to  what  I  am  going  to  say  about 
their  product.  (Laughter) 

HDR  Engineering 

HDR  Engineering  was  responsible  for  the  layout  and  design  of  an  intermodal  transfer 
facility  on  130-acre  site  in  San  Bernardino.  The  ultimate  goal  of  the  facility  is  500,000  lifts 
per  year  with  2,500  trailer  parking  spaces  and  a  total  capacity  of  256  trailers  or  freight  cars  or 
76  double-stack  cars. 

Layout  includes  mainline  track  relocation  and  curve  reduction,  yard  track  layout  includ- 
ing a  new  seven-track  support  and  switching  yard,  nine-lane  entry  gate  and  a  five-track 
bridge. 

Track  layout  involves  changes  in  the  yard  leads  and  crossovers  coming  into  the  yard. 
Also  included  are  the  entry  gate,  office  buildings,  straddle  crane  maintenance,  fueling  facili- 
ties, paving  and  utilities,  storm,  water,  sanitary,  and  electrical  layout  as  well  as  strategy  plans 
to  maintain  mainline  traffic  and  existing  intermodal  facilities. 

This  slides  shows  Sheridan  Avenue  in  Sheridan,  Wyoming.  HDR  Engineering  designed 
the  upgrade  of  Sheridan  Avenue  including  a  new  three-span  concrete  slab  bridge  over  the 
Little  Goose  Creek,  a  new  continuous  three-span  steel  thru-girder  bridge  for  the  Burlington 
Northern  railroad  over  Sheridan  Avenue,  a  2000-foot  long  railroad  shoe  fly  to  allow  for  unin- 
terrupted rail  traffic,  a  raise  in  the  mainline  track,  800  feet  of  reconstruction  and  widening  of 
Sheridan  Avenue  with  extensive  storm  drainage  and  utilities  design  and  400  feet  of  recon- 
struction of  First  Street  and  its  at-grade  crossing  with  a  Burlington  Northern  Railroad  track. 

The  Southwest  Transit  Ashland/ Archer  Station  in  Chicago,  Illinois,  is  one  of  the  largest 
public  works  projects  to  be  undertaken  in  the  1990s  by  the  City  of  Chicago.  The  Southwest 
Transit  line  extends  the  Chicago  Transit  Authority  System  with  a  link  between  downtown 
Chicago  and  Midway  Airport. 
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HDR  Engineering  designed  a  half-mile  section  which  is  partially  aerial  structure  and 
partially  built  on  grade.  The  design  also  included  the  10,000  square  foot  Ashland/Archer  tran- 
sit station.  The  north  wall  of  the  at-grade  station  serves  as  a  retaining  wall  to  the  expanded 
railroad  embankment.  The  elevated  boarding  platform  spans  the  Chicago  River,  passes  off 
the  station,  and  extends  over  Ashland  Avenue. 

Burke  Parsons  Bowlby  Corporation 

Panel  timber  bridge  decks  provide  worker  safety,  installation  cost  savings,  and  reduced 
track  out  of  service  time. 

This  is  a  panel  ballast  deck  bridge,  panels  loaded  on  rail  cars  for  shipment. 

This  slide  shows  bridge  panels  waiting  for  installation  on  the  bridge. 

This  last  slide  shows  the  completed  ballast  bridge  waiting  on  ballast  to  complete  the  pro- 
ject. Panel  timber  bridges  can  be  fabricated  to  fit  open  and  ballast  deck  installations. 

American  Inland  Divers 

American  Island  Divers,  being  a  service  organization,  decided  to  list  their  services  for 
all  of  us  to  see  and  read.  The  services  include  marine  construction,  bridge  inspection,  erosion, 
remediation,  sonar  scour  vision,  and  underwater  services. 

The  diving  services  include  inspections,  ratings  repair,  bridge  rehabilitation,  bridge 
analysis,  and  hydrodynamics  vehicle  contours  existing  subsurface  conditions.  Computer 
interface  provides  field  plot  on  location. 

David  Clark  Company,  Inc. 

Featuring  noise  attenuating  head  sets.  High  noise  creates  a  safety  hazard  for  railroad 
operation.  It  also  interferes  with  communication  between  crew  members.  The  David  Clark 
Company  noise  attenuating  headsets  combine  hearing  protection  with  clear  communication. 
Regardless  of  background  noise,  noise  canceling  microphones  provide  easy-to-understand 
transmissions. 

The  David  Clark  Company  offers  a  variety  of  headset  systems  for  use  with  mobile  and 
portable  radios.  All  offer  improved  communication  and  hearing  protection. 

Hougen  Manufacturing  Company 

The  Hougen  Manufacturing  Company  presents  the  new  Hougen  portable  magnetic  drill. 
Introduced  in  November,  1993,  Hougen  now  offers  one  of  the  lightest  portable  magnetic 
drills  with  the  largest  drilling  capacity  in  its  weight  class.  Weighing  in  at  just  28  pounds,  it 
has  a  drilling  capacity  of  1  3/8  inches  at  2  inches  DOC. 

Hougen' s  line  of  portable  magnetic  drills  are  used  in  bridge  construction,  building  erec- 
tion, and  general  fabrication  type  work. 

The  roto-broach  portable  magnetic  drill  shown  here  is  cutting  holes  in  bridge  support 
brackets  for  Manhattan  bridge  rehab  project. 

This  slide  is  a  portable  electro  hydraulic  hole  puncher.  Producing  clean  and  accurate  holes 
in  as  little  as  1  1/2  seconds  has  never  been  easier.  There  are  six  models  to  choose  from.  Each 
hole  puncher  is  completely  self-contained.  There  is  no  separate  hydraulic  hose  to  mess  with. 
Units  are  lightweight  starting  at  13.7  pounds  and  delivering  7.7  tons  of  punching  pressure. 
Punch  from  5/32  inch  to  15/16  diameters  through  sheet  metal  up  to  1/2  inch  thick  material. 

Hougen's  14,000  series  hole  cutter  for  handheld  sheet  metal  applications. 

The  President  of  REMSA  is  Ken  Norton  as  most  of  you  know.  Last  night  he  gave  us  a 
talk  on  how  most  of  the  companies  in  REMSA  are  small  and  how  they  were  very  entrepre- 
neurial. When  I  came  in  after  lunch,  I  saw  that  Hougen  has  their  entrepreneurial  truck  parked 
out  there  in  front  of  the  sidewalk.  That's  what  I  call  entrepreneurial. 

Portec  Company 

Portec  GTP  absorbent  track  mat  was  designed  to  answer  the  problems  of  soil  and  ballast 
contamination  at  locomotive  refueling  and  ready  station  sites.  The  GTP  absorbs  leaks  and 
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drips  of  diesel  fuel,  oil,  and  other  hydrocarbons  yet  permits  water  to  pass  through.  Its  active 
material  is  a  melt  blown  polypropylene  that  can  absorb  over  20  times  its  weight  while  retain- 
ing strength  for  removal  and  disposal.  It  is  also  effective  for  heat  control  underneath  most 
types  of  rolling  stock  and  truck  maintenance  equipment.  GTP  comes  with  a  reusable  plastic 
shipping  wrapper  for  easy  disposal. 

Hatz  Diesel  of  America 

Hatz  Diesel  of  America  has  met  the  growing  demand  for  high  speed,  air-cooled  diesels 
that  run  very  quietly.  Major  railroads  have  begun  using  Hatz  fully-encapsulated  silent  pack 
engines  which  meet  or  exceed  OSHA  sound  standards  on  railroad-track  maintenance 
machines.  The  silent  pack  multicylinder  L  series  has  a  power  range  of  24  to  70  horsepower. 

Also  available  is  the  Hatz  Supra.  The  state-of-the-art  single  cylinder  diesel  engine  is 
available  in  silent  packed  version.  The  sound  level  from  the  very  quiet  running  Hatz  engines 
is  lowered  another  10  to  12  d/b/a's.  The  Supras  have  a  power  range  from  3  to  15  horsepower. 

Syntechnics  Inc. 

Syntechnics  Inc.  Syntechnics'  track-collector  pan  systems  are  used  for  splash  and  spill 
containment  for  industrial  and  railroad  facilities  handling  oil,  fuel,  and  chemicals.  Track  col- 
lector pan  systems  offer  protection  whether  rail  cars  and  locomotive  are  loaded,  unloaded, 
washed,  or  fueled.  The  pans  are  used  to  prevent  dangerous  chemicals  or  materials  from  cont- 
aminating the  ground  soil  and  protecting  cross  ties,  ballast,  or  rail  from  materials  that  corrode 
the  rail  or  deteriorate  the  ties. 

Syntechnics  railroad  car  covers  are  one  or  two-piece  covers  for  grain  cars,  high  or  low 
gondola  cars,  and  steel  coil  cars.  They  are  used  to  protect  the  cargo  and  to  decrease  the  wind 
drag  on  the  train  itself. 

Osmose  Wood  Preserving  Inc. 

Osmose  is  a  wood  preserving  company  whose  railroad  division  provides  contract 
inspection  and  repair  work  for  timber  bridges  and  steel  bridges.  From  inspection  to  repair, 
they  cover  all  the  angles.  Concrete  bridges  from  inspection  to  whatever  it  takes,  shotcrete 
epoxy  injection,  or  cast-in-place  restoration.  They  also  manufacture  and  apply  nonflam,  the 
fire  retardant  coating  to  protect  timber-deck  bridges. 

Reach  All  Company 

This  truck  is  equipped  with  a  Reach  All  model  UB30  bridge  inspection  and  maintenance 
unit.  It  has  the  capability  of  getting  on  track  at  remote  crossings.  The  UB30  operating  without 
the  use  of  outriggers  and  stabilizers  can  move  forward  or  backward  on  the  bridge  while  fully 
deployed.  A  variety  of  U.S.  built  trucks  can  be  furnished.  The  UB30  can  reach  30  feet  hori- 
zontally under  these  bridges,  enough  reach  for  double  track  bridges. 

At  the  end  of  the  telescope  section,  a  platform  is  attached  to  the  end  of  a  hydraulically- 
articulated  fourth  boom.  This  will  put  the  workers  behind  deep  girders.  The  platform  is 
equipped  with  110  volt  air  and  hydraulic  power  which  is  provided  for  tools,  heaters,  and 
flood  lights.  It  is  kept  level  automatically  by  a  hydraulic  leveling  system. 

In  addition  to  operating  off  either  side  of  the  truck,  the  UB30  is  equipped  with  a  second 
rotating  turntable  which  enables  the  workers  to  thread  through  trusses.  Once  through,  the 
platform  can  be  rotated  under  the  bridge.  The  UB30  also  has  overhead  capabilities.  The 
workers  can  be  placed  29  feet  above  the  track  so  that  overhead  inspection  can  be  performed. 

Templeton  Kenly  Simplex 

.  The  Simplex  bridge  and  trestle  jack  model  TJ109B  incorporates  all  the  features  of  a 
standard  power  claw  track  jack  with  the  added  future  of  a  narrow  four-inch  wide  base.  The 
TJ109B  easily  fits  between  double  set  ties  and  the  short  level  bar,  36  inches,  and  low  handle 
effort,  9  pounds  at  10  tons,  greatly  reduces  the  risk  associated  with  jacking  from  bridges  and 
trestles. 
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The  Simplex  jack  can  lift  from  the  toe  or  the  cab  making  it  ideal  for  spreading  or  jacking 
from  piling  or  piers  beneath  the  deck.  The  jack  can  also  be  converted  to  or  supplied  as  a 
remote  version  for  multiple  point  lifting  from  a  single  remote  power  source. 

STS  Systems  Inc. 

STS  Systems  Inc.,  are  snap  tight  specialists.  This  is  a  picture  of  an  existing  culvert  with 
joint  separations  joint  offsets,  and  the  bottom  corroded.  The  snap  tight  liner  system  is  a 
smooth,  lightweight  chemical  and  abrasion  resistant  pipe  that  renews  existing  culverts.  No 
digging  required.  Your  own  maintenance  crews  can  install  the  liner  using  conventional 
equipment.  Only  simple  tools  such  as  come-a-longs  are  required.  The  liner  can  be  pushed  or 
pulled  into  place.  It  can  be  installed  in  limited  rights-of-way  in  lengths  of  2  feet  to  40  feet. 
The  liner  is  sealed  and  grouted  into  place.  This  is  a  48-inch  OD  liner  inside  a  60-inch  RCP 
culvert.  The  industrial  grade  pipe  will  give  you  an  indefinite  service  life  well  in  excess  of  50 
years. 

Surety  Manufacturing  and  Testing  Ltd. 

Surety  Manufacturing  produces  the  anray  horizontal  lifeline  system  that  will  provide 
100-percent  fall  protection  during  bridge  deck  replacement.  During  installation  of  horizontal 
lifeline  brackets,  Surety's  rail  slider  anchorage  connector  and  shock  absorbing  lanyard  will 
satisfy  the  requirement  for  a  temporary  fall  arrest  system  when  working  on  field  side  of  the 
rail. 

The  lightweight  rail  slider  can  be  quickly  installed  or  removed  from  most  rail  without 
special  tools  and  with  minimum  instruction. 

Rail  Quip  Inc. 

Type  GS80  has  a  boom  radius  up  to  70  feet  and  a  capacity  of  100  ton  plus.  This  crane  is 
diesel  hydraulic.  The  crane  travels  in  transformation  at  a  maximum  speed  of  75  miles  per 
hour  and  once  there  has  a  very  short  rigging  time  for  quick  operation.  The  telescopic  boom 
can  lift  and  can  travel  heavy  loads  in  a  horizontal  position  at  a  low  clearance. 

The  self-propelled  speed  is  25  miles  per  hour.  It  is  continuously  adjustable  with  no  shift- 
ing. The  larger  cranes  may  be  equipped  with  a  leveling  device  to  allow  full  lift  capacity  on 
super-elevated  curves. 

Manisman  Demarg  Gotweld 

The  Manisman  Demarg  Gotweld  crane  type  GS40  lays  steel  girders.  Boom  telescopes 
horizontally  with  full  load.  With  its  counterweight  extended,  the  crane  can  lift  and  travel  with 
maximum  load  without  the  admissible  wheel  load  being  exceeded. 

USSC  Company 

USSC  manufactures  an  ergonomically-designed  seat  which  incorporates  the  need  of 
maintenance-of-way  equipment.  The  81-16  offers  9  1/2  inches  of  fore/aft  adjustment  along 
with  a  mechanical  suspension  system  which  is  most  advantageous  in  railway  equipment 
application.  It  is  made  with  high  density-polyurethane  foam  and  covered  with  industrial  grade 
vinyl  to  prolong  life  in  sheltered  or  unsheltered  equipment. 

Truck  Bridge  Bodies  by  Omaha 

Omaha's  standard  line  bodies  are  designed  with  the  utility  and  telephone  industries  in 
mind.  The  Omaha  standard  line  bodies  can  be  engineered  to  fit  any  application.  The  all-gal- 
vanized steel  body  and  structural  steel  understructure  make  the  line  bodies  among  the  tough- 
est in  the  industry.  Omaha  Standard  stands  behind  the  line  bodies  with  a  five-year  limited 
warranty  against  rust  through,  hinge  or  door  lock  failure. 

Omaha  Standard  Patriot  truck  bodies.  The  Patriot  is  engineered  for  demanding  industrial 
and  general  hauling  duties.  The  high-performance,  low  maintenance  Patriot  is  designed  to 
deliver  long  years  of  trouble-free  service.  The  Patriot  is  available  in  9  feet  6  inch,  12  feet,  6 
inch,  and  14-foot  models. 
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Omaha  standard  heavy-duty  drop-side  contractor  bodies.  Durable  heavy-duty  drop  side 
contractor  is  ideal  for  commercial  operations  such  as  road  and  building  construction,  highway 
maintenance,  and  landscaping.  The  drop-away  sides  facilitate  the  loading  and  unloading  of 
cargo.  The  heavy-duty  drop  side  contractor  bodies  have  the  heaviest  understructure  on  the 
market.  The  double  wall,  double-acting  tailgate  is  equipped  with  forward  controls  and  can  be 
used  for  dumping  or  spreading  operations. 

Georgetown  Rail  Equipment  Company 

Georgetown  Rail  Equipment  Company  owns  and  operates  unique  and  efficient-aggre- 
gate delivery  systems  known  as  dump  trains.  The  dump  train  unloads  and  places  aggregates 
at  rate  up  to  2000  tons  per  hour.  The  fully  pivoting  transfer  boom  allows  precise  placement  of 
materials  up  to  53  feet  from  track  center  line  even  in  front  of  itself. 

Since  1986,  six  Class  I  railroads  have  utilized  the  dump  train's  efficiencies  in  bridge  fill- 
ing, shoulder  enhancement,  walkway  material  placement,  sub-ballast,  wind  rowing,  surface 
ballasting,  and  washout  repair.  The  dump-train,  aggregate-delivery  system  offers  speed,  ver- 
satility, and  safety. 

TC  Johnson  Company 

The  next  two  slides  are  of  the  manufacturing  20-ton  on/off  track  hi-rail  crane  product 
which  they  are  supplying  to  the  North  American  rail  market.  The  slide  shows  the  model 
RTR58  which  is  a  20-ton  capacity  machine  with  a  fully  hydraulic  boom  which  has  a  maxi- 
mum reach  of  60  feet. 

Features  of  these  machines  include  fully  computerized  load-moment  indicator  systems 
for  providing  complete  load  monitoring,  load  radius,  boom  angle  on  outriggers,  rubber,  and 
hi-rail.  The  cranes  are  set  up  with  a  specially  designed  partial  outrigger  spread  which  allows 
the  crane  operator  to  set  the  outriggers  at  an  1 1  foot  width  on  bridge  decks  and  provide  a 
completely  computerized  lift  chart  in  this  operating  configuration. 

The  units  provide  the  capability  of  handling  heavy  concrete  bridge  gaps  and  other  bridge 
repair  material. 

Camcar  Textron 

This  slide  shows  the  new  7/8  inch,  cam-rail,  screw-spike,  alloy-steel,  heat  treated  to 
150,000  psi  and  coated  with  cam  coat.  The  7/8  inch  high-strength  screw  spikes  are  used  for 
high  tonnage  rail  and  bridge-traffic  tie  and  timber  plates,  base  plates,  and  all  severe  curve  rail 
applications. 

The  Power  Team  Company 

The  Power  Team  pumps,  rams,  and  controls  are  available  for  an  endless  variety  of 
bridge  lift  application.  Here,  32  pump  and  100-ton  ram  sets  were  operated  simultaneously  to 
lift  an  overpass. 

That,  ladies  and  gentlemen,  is  the  REMSA  presentation.  I  am  sure  if  you  have  questions, 
there  are  various  suppliers  that  I  am  sure  are  willing  to  take  any  questions  about  any  of  their 
products  that  you  saw  here.  Thank  you. 

President  Steele:  Our  next  presentation  is  a  special  subject  entitled  Bridge  Bearings. 
The  sponsor  is  Dale  Bartholomew.  Dale  will  introduce  the  chairman.  (Applause) 

Mr.  Bartholomew:  Rick  Calhoun  is  chairman  of  the  special  subject  on  the  replacement 
of  bridge  bearings  and  retrofitting  of  bridge  bearings.  He  has  been  employed  by  Hazelet  and 
Erdal  for  the  past  eight  years,  where  he  is  a  senior  project  manager  and  vice-president.  Prior 
to  that,  he  was  a  design  engineer  employed  by  the  American  Bridge  Division  of  U.S.  Steel. 

He  is  a  graduate  of  Michigan  State  University  and  is  a  member  of  the  American  Railway 
Bridge  and  Building  Association  and  AREA  Committee  15,  which  is  the  steel  bridge  com- 
mittee. He  has  been  active  on  the  task  force  for  the  rewrite  of  the  new  chapter  19  on  bridge 
bearings. 
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Rick  is  also  a  member  of  the  American  Institute  of  Steel  Construction,  American 
Society  of  Civil  Engineers,  the  American  Concrete  Institute,  and  the  Structural  Engineers 
Association  of  Illinois.  He  is  presently  a  registered  professional  engineer  in  nine  states. 

He  has  performed  bridge  inspections,  rating  analysis,  and  design  of  many  bridges  both 
fixed  and  movable  for  many  of  the  railroads  represented  here  today.  He  is  presently  the  pro- 
ject manager  of  the  new  170-foot  long  rolling  lift  bascule  bridge  which  is  being  constructed 
for  CSX  Transportation  in  Pascagoula,  Mississippi. 
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RETROFITTING  OLD  ROCKER  AND  SLIDING 
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A.S.  Uppal,  Canadian  National  Railways 

A  major  problem  confronting  many  railroad  bridge  departments  today  is  the  deteriorated 
and  improper  functioning  of  many  of  their  bridge  support  bearings.  The  older  steel  roller  or 
rocker  bearings  may  be  worn,  "frozen"  due  to  corrosion  or  in  misalignment  causing  unintend- 
ed fixity,  or  non-functioning  due  to  inadequate  uniform  bearing  pressure  or  substructure 
movement.  These  problems  may  eventually  cause  further  damage  to  the  substructure  or 
superstructure  spans  if  they  are  not  rehabilitated  or  replaced  with  a  properly  designed  bearing. 

Bridge  support  bearings  are  provided  in  many  configurations  and  sizes  and  are  intended 
to  be  either  fixed  or  expansion.  Both  types  of  bearings  must  safely  transmit  all  the  vertical 
and  horizontal  forces  on  the  superstructure  into  the  substructure  or  support  bents.  The  vertical 
forces  include  the  dead  load  of 
the  span  and  track,  the  live 
load  and  impact  from  the  mov- 
ing equipment,  and  snow  or 
ice  loading.  The  horizontal 
forces  on  both  types  of  bear- 
ings include:  wind,  stream 
flow,  centrifugal  and  seismic 
forces,  and  horizontal  forces 
from  the  moving  equipment. 

The  fixed  bearing  must 
transfer  the  longitudinal 
forces,  such  as  traction  and 
braking  of  the  train,  into  the 
substructures,  while  the  expan- 
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FIGURE  1    -  Sliding  Plate  Bearing 
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L    =    Span  Length 


8  =  Max.  End  Rotation 
=  approx.  1:200 


A  =  Max.  Allowable 
Deflection  =  L/640 


200 


FIGURE  2  -  Live  Load  Deflection 


sion  bearings  must 
enable  the  span  to 
move  longitudinally 
to  accommodate 
changes  in  the  length 
of  the  span  due  to 
end  rotation  and 
changes  in  tempera- 
ture. The  fixed  and 
expansion  bearings 
must  also  allow  for 
rotation  caused  by 
deflection  of  the 
span. 

Existing  Bridge  Bearing  Types 

Sliding  Steel  Plate  Bearings 

These  bearings,  illustrated  in  Figure  1,  consisting  of  two  flat  plates  in  sliding  contact 
with  each  other,  are  normally  used  on  shorter  steel  spans  (up  to  70  feet  in  length)  where  ther- 
mal expansion  is  relatively  small.  The  upper  plate  is  attached  to  the  superstructure  and  the 
lower  plate  attached  to  the  substructure.  The  anchor  bolt  holes  in  the  span  are  normally  slot- 
ted to  accommodate  the  expansion  and  contraction  of  the  superstructure  while  the  anchor 
bolts  resist  the  transverse  loads.  The  sliding  surfaces  are  subject  to  high  bearing  pressures  on 
the  edge  closest  to  the  span  due  to  lack  of  rotational  capabilities.  The  edges  are  then  suscepti- 
ble to  dirt  and  moisture  causing  rust 
pack  and  corrosion  which  will  increase 
the  coefficient  of  friction  between  the 
plates  and  may  eventually  cause  the 
bearing  to  freeze.  If  the  slotted  anchor 
bolt  holes  become  filled  with  dirt  or 
ballast,  the  anchor  bolts  may  deform  or 
shear  from  the  thermal  forces  which 
are  attempting  to  expand  or  contract 
the  span.  Using  an  oversized  washer  to 
cover  the  slotted  holes  may  prevent 
dirt  and  ballast  accumulation. 

As  illustrated  in  Figure  2,  the  rec- 
ommended maximum  deflection  for 
live  load  plus  impact  on  simple  spans 
is  L/640  (AREA  Chapter  15,  Section 
1.2.5b).  Assuming  a  uniformly  distrib- 
uted load  on  the  span,  the  maximum 
end  rotation  for  any  span  length  is  0 
17'  (1:200).  When  rotation  is  prevent- 
ed within  the  bearing,  unintended  fixi- 
ty may  cause  damage  to  the  super- 
structure. 

Rocker  Bearings 

These  bearings,  illustrated  in 
Figure  3,  consist  of  a  masonry  plate 
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FIGURE  3   -   Rocker  Bearing  With   Pin 
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and  a  curved  rocker  or  a  rocker  and  hinge  assembly.  The  rocker  type  bearings  are  normally 
used  for  medium  length  spans  (up  to  200  feet)  where  end  rotation  and  thermal  expansion 
allowances  are  necessary.  Pintles  or  shear  keys  are  normally  used  to  resist  the  transverse 
forces.  Dirt  and  moisture  may  collect  under  the  rocker  causing  corrosion  and  impeding  the 
ability  of  the  bearing  to  rock  longitudinally.  Or  the  rocker  pin  between  the  upper  connection 
and  the  lower  rocker  may  freeze  from  corrosion. 

Roller  Nest  Bearings 

These  bearings,  illustrated  in  Figure  4,  are  similar  to  the  rocker  type,  except  there  are 
multiple  rollers  either  cylindrical  or  segmental.  Roller  nests  are  normally  used  for  longer 
spans  (over  200  feet)  requiring  a  much  greater  bearing  area,  where  a  single  rocker  cannot  be 
provided  of  sufficient  diameter  and  length  necessary  to  accommodate  the  support  reaction. 
Alignment  of  the  multiple  rollers  is  essential  and  is  usually  accomplished  with  end  retainers 
and  tie  rods.  Individual  rollers  in  the  roller  nest  are  very  susceptible  to  seizing  due  to  dirt  and 
moisture  that  accumulate  between  the  rollers.  This  may  create  flat  spots  on  the  roller  or 
depressed  areas  on  the  bearing  plate.  The  tie  rods  attaching  the  individual  rollers  may  shear, 
causing  the  roller  to  skew  and  act  as  a  sliding  bearing.  This  is  the  most  difficult  type  bearing 
to  maintain. 

As  part  of  routine  bridge  inspections,  the  position  of  the  rocker  and  roller  nest  bearings 
and  the  ambient  temperature  should  be  recorded,  similar  to  the  example  shown  in  Figure  6. 
Over  a  period  of  time,  this  will  enable  a  determination  to  be  made  whether  or  not  the  expan- 
sion bearings  are  functioning  correctly.  The  plumb  of  the  support  foundations  should  be  mon- 
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FIGURE  4   -   Roller   Nest   Bearing 
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itored  concurrently  with  the  bear- 
ings to  determine  whether  or  not 
they  are  accommodating  the  move- 
ment of  a  problem  bearing  or  con- 
tributing to  the  problem. 

Fixed  Bearings 

The  supports  at  one  end  of 
each  span  must  be  fixed,  as  shown 
in  Figure  5.  In  addition  to  vertical 
and  transverse  loads,  the  fixed  bear- 
ings must  also  transfer  the  longitudi- 
nal forces  into  the  substructures.  For 
spans  over  70  feet  in  length,  these 
bearings  must  be  able  to  accommo- 
date end  rotation  due  to  deflection. 

Problems  with  fixed  bearings 
are  usually  caused  by  differential 
settlement  or  movement  of  the  sub- 
structure or  wear  and  corrosion  on 
the  pin  or  mechanism  which  allows 
rotation.  A  corroded  or  frozen  pin 
will  prevent  uniform  distribution  of 
live  load  stresses.  Pins  in  fixed  bear- 
ings, as  well  as  pinned  joints,  can 
often  be  ultrasonically  tested  to 
detect  wear.  Occasionally  bolsters 
beneath  these  bearings  have  inade- 
quate stiffeners,  resulting  in  bent  stiffeners  or  cracked  bolsters. 

Frozen  expansion  bearings  will  increase  shear  stresses  in  the  fixed  bearing  anchor  bolts. 
This  may  result  in  deformed  or  sheared  anchor  bolts  or  cracks  in  the  concrete  bridge  seat  at 
the  expansion  or  fixed  bearings.  Cracks  or  spalls  in  the  bridge  seat  around  the  anchor  bolts  is 
often  the  first  area  to  be  affected  by  frozen  bearings. 

An  increasingly  significant  factor  in  all  bridge  and  bearing  rehabilitation  is  seismic  con- 
sideration. The  relatively  recent  earthquakes  and  subsequent  devastation  in  California  have 
increased  the  engineer's  awareness  of  the  potential  for  bridge  damage.  When  retrofitting  a 
bridge  for  new  bearings,  certain  seismic  factors  may  need  to  be  considered.  These  include: 
the  type  of  soil,  the  type  of  foundation  (typically  taller  and  more  highly  stressed  foundations 
achieve  the  largest  natural  period)  and,  the  type  of  new  bearing  (an  elastomeric  bearing  capa- 
ble of  multi-directional  displacement  may  be  best  and  a  vertical  lead  plug  is  often  used  to 
help  dissipate  energy). 

Most  existing  bridge  support  bearings  are  either  fabricated  structural  steel  or  cast  steel. 
In  all  likelihood,  these  bearings  have  served  adequately  for  many,  many  years.  However,  the 
original  designer  may  not  have  anticipated  the  conditions  to  which  the  structure  and  bearings 
would  be  subjected  during  the  structure's  lifetime.  After  all  the  information  regarding  a  prob- 
lem bearing  has  been  obtained  and  reviewed,  it  may  be  necessary  to  rehabilitate  or  replace 
the  older  bearings.  The  most  obvious  option  to  the  bridge  engineer  is  to  correct  the  defect  (i.e. 
repositioning,  cleaning  or  lubricating  the  bearing)  or  replacement  of  the  bearing  "in-kind."  If 
the  decision  is  made  to  retrofit  the  existing  bearing  using  a  modified  type  of  bearing,  the 
cause  of  the  existing  bearing  problem  must  be  determined  and  not  simply  provide  a  remedy 
for  the  obvious  symptoms. 


FIGURE  5  -   Fixed   Bearing  With   Pin 
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Railroad:        Galaxy  Shortline  Express 


Bridge  No.:        3872.4 


Line  Segment:        LS-V1513a 
Location:        Hometown.  USA 


TYPE   A 


TYPE   B 


Note:    Direction  of  displacement  (East  or  West)  is  the  top  of  the  bearing 
relative  to  the  bottom  of  the  bearing. 


Pier 

Bearing 
Type 

Displacements,  inches 

Date 

Weather 

North 
Girder  or  Truss 

South 
Girder  or  Truss 

W.  Abut. 

A 

1.250 

West 

1.625 

West 

11/04/87 

40°  F 

Overcast 

3W 

A 

0.312 

West 

0.000 

— 

11/04/87 

40°  F 

Overcast 

3E 

A 

0.250 

East 

0.125 

East 

11/04/87 

42°  F 

Overcast 

5W 

A 

0.375 

East 

0.188 

East 

11/04/87 

42°  F 

Lt.  Rain 

5E 

A 

0.500 

West 

0.375 

West 

11/05/87 

43°  F 

Clear 

6E 

B 

0.250 

West 

0.375 

West 

11/05/87 

46°  F 

Clear 

8W 

A 

0.188 

East 

0.000 

— 

11/05/87 

47°  F 

Clear 

8E 

A 

0.250 

West 

0.188 

East 

11/05/87 

47°  F 

Clear 

9W 

A 

0.000 

— 

0.062 

East 

11/05/87 

45°  F 

Overcast 

9E 

A 

0.625 

East 

0.250 

East 

11/05/87 

45°  F 

Overcast 

E.  Abut. 

A 

0.250 

East 

0.000 

— 

11/05/87 

43°  F 

Lt.  Rain 

FIGURE  6   -   Bearing   Displacement   Table 
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Retrofit  Bridge  Bearing  Types 

Today's  bridge  engineering  departments  have  several  more  options  available  to  them 
than  did  their  predecessors  just  30  years  ago.  Several  types  of  bearings  have  been  developed 
with  the  intent  of  reduced  maintenance  and  more  reliable  performance. 

Elastomeric  Bearings 

These  bearings,  with  no  moving  parts  to  corrode,  were  developed  to  provide  a  mainte- 
nance-free device  capable  of  multi-directional  displacements  and  rotations,  characteristic  of 
elastomeric  material.  Figures  7a  and  7b  show  typical  expansion  and  fixed  elastomeric  bear- 
ings, respectively.  They  can  be  molded  using  either  neoprene  (synthetic  rubber)  or  natural 
rubber  with  a  hardness  of  50  to  70  durometer,  which  is  relative  to  the  material  stiffness.  The 
elastomer  is  normally  vulcanized  or  bonded  to  top  and  bottom  load  plates.  The  top  and  bot- 
tom load  plates  are  recommended  to  avoid  "roll-over"  tensile  stresses  during  horizontal  dis- 
placements. The  bearings  can  be  molded  in  a  plain  pad,  with  internal  steel  reinforcing  plates, 
or  fabric  (usually  fiber- 
glass) reinforcing. 
Figures  8a  and  8b  illus- 
trate the  purpose  of  the 
internal  reinforcing,  used 
to  reduce  the  side  bulging 
strain. 

As  shown  in  Figure 
9,  the  elastomer  can  also 
be  confined  with  a  steel 
cylinder  to  minimize  the 
side  strain.  These  are 
commonly  referred  to  as 
"pot"  bearings.  When 
contained  in  such  a  man- 
ner, the  elastomeric  can- 
not bulge  outward  and  the 
bearing  can  withstand 
much  higher  compressive 
loads.  The  upper  element 
acts  as  a  piston,  with  seal 
rings  to  prevent  the  leak- 
age of  the  elastomeric 
material.  However,  cau- 
tion must  be  taken  when 
designing  pot  bearings 
due  to  the  high  possibility 
of  eventual  wear  on  the 
seal  rings  allowing  extru- 
sion of  the  elastomer 
under  the  high  loading 
pressures  and  subsequent 
reduction  in  the  rotational 
clearances. 

The  advantages  of 
the  elastomeric  bearing  is 
its  multi-directional  dis- 
placement and  rotation 
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FIGURE  7a   -   Elastomeric   Expansion    Bearing 

For  a  Non-Seismic  Area.   Rotation  in  Any  Direction, 
Expansion/Contraction  Parallel  with  Girder, 
Transverse  Horizontal  Movement  Restricted 


FIGURE  7b   -   Elastomeric   Fixed    Bearing 

Rotation  in  Any  Direction, 
All  Horizontal  Movement  Restricted 
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capabilities,  making  it 
particularly  well  suited 
for  skewed  spans. 
Because  the  elastomer 
must  accommodate  the 
horizontal  displacement 
and  the  rotation,  the 
bearing  must  be  accu- 
rately installed  relative 
to  temperature. 

However,  the  precise 
alignment  with  respect 
to  the  centerline  of  the 
girder  or  truss  is  less 
critical  than  with  rocker 
or  roller  bearings. 
Because  it  will  not  cor- 
rode or  freeze,  it  is  the 
most  maintenance-free 
bearing  available.  The 
bearing  does  have  limi- 
tations. It  often  requires 
a  larger  area  on  the  sub- 
structure due  to  allow- 
able bearing  pressures  of 
800  psi  for  unreinforced 
elastomeric  bearings  and 
1,000  psi  for  reinforced 
elastomeric  bearings  (per 
AREA  Chapter  8, 
Section  18.3.4).  This  is 
compared  to  the  older 
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FIGURE  8a    -   Single    Layer    Elastomeric    Bearing 
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FIGURE  8b   -   Multi-Layer   Reinforced   Elastomeric    Bearing 
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FIGURE  9   -    "Pot"  Bearing 
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cast  or  fabricated  steel  bearings  with  allowable  bearing  pressures  of  20,000  to  27,000  psi. 

The  fluid  nature  of  the  elastomeric  is  unlike  many  other  engineering  materials  and  there 
are  limitations  on  the  height  versus  horizontal  displacement  and  the  width/length  ratio  (shape 
factor).  For  these  reasons,  an  elastomeric  bearing  may  not  be  suited  for  all  retrofit  projects. 
The  anticipated  life  expectancy  for  elastomeric  bearings  is  40  to  80  years. 

Although  AREA  allows  the  use  of  neoprene  or  natural  rubber,  it  should  be  considered 
that  neoprene  is  less  susceptible  to  damage  from  heat,  certain  oils  and  chemicals,  such  as  cre- 
osote. Neoprene  is  also  less  expensive  than  natural  rubber.  Because  the  properties  of  the  elas- 
tomeric change  with  temperature,  it  is  very  important  that  the  correct  material  be  selected  for 
each  application.  Only  natural  rubber  is  recommended  for  locations  where  the  temperature 
may  be  less  than  -25  degrees  Fahrenheit  for  several  days.  The  accepted  temperature  ranges 
for  elastomeric  bearings  are  -30  degrees  Fahrenheit  to  +200  degrees  Fahrenheit  for  natural 
rubber  and  -10  degrees  Fahrenheit  to  +200  degrees  Fahrenheit  for  neoprene. 

Because  the  majority  of  the  bearing  is  composed  of  elastomer,  the  bearing  will  compress 
under  live  load.  It  has  been  recommended,  for  proper  ride  comfort  on  passenger  cars,  that  a 
total  vertical  movement  (from  the  top  of  rail  to  the  substructure)  under  live  load  be  limited  to 
1/8  inch. 

TFE  (Tetra-Fluro-Ethylene)  Bearings,  commonly  referred  to  as  Teflon 

The  TFE  material  can  be  provided  in  either  a  woven  fabric  or  in  a  solid  sheet  for  use  in 
bearing  devices.  The  woven  fabric  has  a  lower  coefficient  of  friction  than  the  solid  sheet 
material;  however,  the  woven  fabric  is  more  expensive.  These  bearings  with  their  low  coeffi- 
cient of  friction  provide  excellent  sliding  surfaces.  When  used  with  a  highly  polished  stain- 
less steel  plate,  eliminating  the  need  for  lubricants  which  can  collect  dirt,  they  also  reduce  the 
potential  for  corrosion.  The  stainless  steel  plate  should  be  placed  above  the  TFE  material  and 
be  of  a  sufficient  size  to  always  cover  the  TFE  surface  during  expansion  and  contraction  of 
the  span.  Since  it  is  crucial  to  reduce  the  friction  on  a  sliding  bearing,  TFE  has  been  used  to 
replace  the  older  steel-on-steel  sliding  plate  bearings  in  lieu  of  adding  a  means  to  grease  or  oil 
the  older  bearing. 

However,  the  allowable  bearing  pressure  on  the  TFE  surface  is  typically  2,000  to  3,000 
psi,  which  is  considerably  lower  than  the  steel  plate  bearings.  The  TFE  bearing  also  has  limi- 
tations; a  separate  means  is  required  to  provide  the  necessary  rotation  at  the  bearing;  the  con- 
tact surfaces  must  be  protected  during  construction  to  prevent  contamination;  and  the  teflon 
surface  will  wear  and  eventually  require  replacement.  The  anticipated  life  expectancy  of  a 
TFE  surface  is  40  to  80  years. 

Self-Lubricating  Bronze  Bearings,  with  Graphite  or  TFE  Inserts 

Similar  to  the  TFE  Bearings,  the  self-lubricating  bronze  bearings  will  only  provide  a 
sliding  surface  and  a  separate  means  must  be  provided  to  accommodate  the  necessary  rota- 
tion. In  some  cases,  this  has  been  provided  by  using  a  flat  bronze  plate  for  the  expansion/con- 
traction and  another  bronze  surface,  either  machined  spherically  or  as  a  rocker,  to  allow  for 
the  rotation.  On  radially  or  spherically  finished  bronze  bearings,  the  concave  portion  should 
always  be  above  the  convex  portion.  This  reduces  the  likelihood  of  trapped  water  and  dirt 
which  will  damage  the  bearing.  The  concave  surface  is  also  finished  to  a  slightly  larger  radius 
than  the  concave  surface.  The  bronze  surface  has  an  allowable  bearing  pressure  on  the  net 
area  of  2,000  psi  (per  AREA  Chapter  15,  Section  1.4.1)  which  is  slightly  higher  than  the  elas- 
tomeric and  comparable  to  the  TFE  bearings.  The  lubrication  inserts  which  protrude  1/32  of 
an  inch  above  the  bronze  surface  should  comprise  approximately  25  to  30  percent  of  the 
bearing  area. 

A  consideration  which  must  be  made  when  using  this  type  of  bearing  is  the  amount  of 
movement  to  which  it  will  be  subjected.  Failures  of  this  type  of  bearing  have  resulted  from 
small  movements  which  do  not  allow  the  self-lubrication  to  be  utilized  by  the  entire  bearing 
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surface.  This  may  cause  the  bronze  surface  to  wear  more  rapidly  than  the  TFE  under  the 
same  conditions,  and  eventually  require  replacement. 

Combination  Bearings  Using  More  Than  One  of  the  Above  Types 

Numerous  combinations  and  configurations  of  the  above  materials  are  possible.  The 
TFE  sliding  surface  can  also  be  used  in  combination  with  a  curved  machine-finished  self- 
lubricating  bronze  surface  as  shown  in  Figure  10.  The  TFE  accommodates  the  expansion  and 
contraction  of  the  span  while  the  curved  bronze  surface  allows  for  the  rotation.  Multi-direc- 
tional rotation  can  be  provided  by  a  spherically  finished  bronze  surface.  Directional  retainers 
are  often  used  to  limit  movement  to  the  desired  direction. 

Similarly,  where  individual  bearing  loads  are  less,  elastomeric  and  TFE  combination 
bearings  have  commonly  been  used  for  highway  structures.  The  elastomer  provides  for  the 
rotation  and  the  TFE  provides  for  the  horizontal  displacement.  The  TFE  can  be  vulcanized  to 
a  load  plate  at  the  same  time  that  the  elastomer  is  molded.  However,  unless  there  is  a  height 
restriction,  it  may  be  advantageous  to  design  the  new  bearing  to  allow  the  elastomer  to  take 
the  horizontal  displacement  and  eliminate  the  combination  of  TFE  and  elastomeric  materials. 

There  are  certain  limitations  to  all  three  proposed  retrofit  bearing  types.  The  proposed 
retrofit  bearings  are  more  susceptible  to  damage  from  fires  than  the  old  cast  or  fabricated 
steel  bearings.  Careful  quality  control  must  be  performed  during  design,  manufacture,  testing, 
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FIGURE  10   -   Combination    Bearing 

Guided  expansion  bearing  allowing  rotation  between 
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Transverse  movement  is  restricted. 
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and  installation.  Without  sufficient  quality  control  in  the  design,  manufacture,  testing,  and 
installation,  problems  can  result.  These  include:  rupture  of  the  elastomeric  due  to  bond  failure 
at  the  reinforcing  plates,  tearing  or  roll-over  of  the  teflon  sheet,  or  gouging  of  the  bronze 
plate.  The  allowable  bearing  pressure  is  also  less  than  that  of  the  steel  bearings,  thereby 
requiring  a  larger  area  to  properly  support  the  new  bearings.  All  three  types  of  retrofit  bear- 
ings do  require  a  minimum  load.  No  uplift  forces  should  be  allowed.  Although  the  new  bear- 
ings will  require  much  less  maintenance,  they  are  not  totally  maintenance  free.  They  should 
be  inspected  annually  for  evidence  of  damage,  excessive  wear,  and  misalignment.  The 
exposed  elastomeric  bearings  should  be  examined  for  evidence  of  cracks  or  splits  in  the  elas- 
tomer. The  exposed  elastomeric  bearings  are  also  more  susceptible  to  vandalism. 

Prior  to  deciding  to  replace  the  support  bearings  on  a  span,  an  investigation  should  be 
made  of  the  substructure  and  superstructure.  Has  the  malfunctioning  bearings  or  lack  of  uni- 
form bearing  pressure  caused  damage  to  the  substructure?  Has  the  substructure  shifted  or  set- 
tled contributing  to  the  bearing  problem?  What  are  the  seismic  requirements  and  how  will  the 
new  bearings  accommodate  any  seismic  requirements?  Is  the  span  skewed  or  does  it  have 
curved  girders  which  are  not  compatible  with  the  orientation  of  the  present  bearings?  Are 
there  provisions  on  the  substructure  for  jacking  the  span  to  replace  the  bearings?  Are  there 
height  limitations  for  the  new  bearings?  What  is  the  size  of  the  substructure  bridge  seat  which 
must  accommodate  the  new  bearing?  Can  the  change-out  be  done  under  traffic? 

Presented  in  Figure  1 1  is  a  comparison  of  the  different  bearing  types.  The  actual  values 
may  vary  widely  depending  on  the  design,  manufacture,  installation  and  maintenance  of  each 
bearing. 

Conclusions 

Much  depends  on  the  proper  functioning  of  the  bridge  support  bearings,  yet  they  are 
expected  to  perform  for  many  years  with  little  or  no  maintenance.  Without  proper  bearing 
maintenance,  the  substructures,  the  superstructure,  and/or  the  bearings  will  require  rehabilita- 
tion or  replacement  sooner  than  anticipated.  Prior  to  rehabilitation  or  replacement,  it  is  impor- 
tant to  identify  the  source  of  the  problem  and  design  the  bearing  to  reduce  the  likelihood  of 
reoccurrences.  Although  the  final  decision  to  replace  or  retrofit  the  bearings  when  eventually 
required  will  be  economics,  there  is  no  substitute  for  a  properly  designed  bearing  and  as  illus- 
trated here,  the  engineers  today  have  more  options  available  to  them. 
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Resistance 
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Low           | 

...    
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(Woven  Fabric) 
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(Solid  Sheet) 

-30  to    +400 

(Woven  Fabric) 

-30  to    +150 

(Solid  Sheet) 
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Self -Lubricating 
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2,000 

0.10 

Depends  on 
Insert  Material 

40  to   80 

Moderate 

FIGURE  11    -  Comparison   of   Bearing   Types 
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Thank  you.  (Applause) 

Mr.  Van  Huis:  Yesterday  at  the  Board  meeting  we  decided  to  take  a  step  to  ensure  the 
future  of  a  few  future  engineers  and  attendees  to  our  conference.  As  you  know,  the  last  few 
years  we  have  been  running  some  very  successful  seminars  such  as  bridge  inspection  and 
contract  services.  We  are  working  very  diligently  on  bridge  repair  because  everyone  seems  to 
want  to  follow  up  bridge  inspection.  Since  we  told  you  what  is  wrong  with  the  bridge,  you 
now  want  to  know  how  to  fix  it. 

In  light  of  that,  we  are  going  to  designate  some  of  the  proceeds  from  our  seminars  which 
are  a  profit  center  to  the  Association  and  establish  a  scholarship  for  engineering  students.  It 
will  be  for  children  of  members.  It  doesn't  matter  if  the  person  is  an  associate  or  active  mem- 
ber or  whatever,  but  includes  anybody  with  membership  in  the  B&B  Association. 

In  the  next  few  months,  we  will  refine  the  parameters  of  this  program  and  sometime  in 
early  1995  we  will  have  more  specifics  on  it  in  the  newsletter.  We  are  working  towards 
ensuring  the  future  education  for  our  children  and  so  that  there  are  attendees  at  this  confer- 
ence 200  years  from  now. 

Our  next  presenter  will  introduced  by  Lee  Hostler. 

Mr.  Hostler:  Our  next  subject  is  a  special  subject  on  practical  issues  for  pile  driving. 
Our  presenter,  Patrick  Barrett,  moved  here  from  Ireland  over  30  years  ago.  He  has  a  Bachelor 
of  Science  degree  in  structural  engineering  from  the  University  of  Illinois  at  Chicago. 

In  1977,  he  started  with  the  Santa  Fe  Railroad  at  Fort  Madison  in  the  engineering  depart- 
ment. Also  in  1977  he  joined  the  system  bridge  department  in  Chicago.  He  has  memberships 
in  the  B&B  Association,  the  American  Railway  Engineering  Association,  the  Transportation 
Research  Board,  and  the  Committee  on  Bridge  Construction.  He  also  has  a  Professional 
Engineers  license  in  the  State  of  Illinois. 

Please  join  me  in  welcoming  Patrick  Barrett.  (Applause) 


SPECIAL  SUBJECT 

PRACTICAL  ISSUES  FOR  PILE  DRIVING 
Patrick  L.  Barrett 

Engineer  Construction  and  Maintenance 
Atchison,  Topeka  &  Santa  Fe  Railroad 

Driven  piling  has  been  used  by  railroads  for  over  160  years.  The  first  recorded  use 
occurred  in  1831  in  Newcastle,  England,  in  the  construction  of  a  railroad  bridge.  By  1841, 
driven  piling  had  been  widely  employed  in  all  types  of  railroad  structures  including  bridge 
foundations  and  bents,  building  and  shop  foundations,  a  wide  variety  of  wayside  structures, 
earth  retaining  structures  and  embankment  stabilization. 

This  presentation  will  focus  on  driven  piling  as  used  in  railroad  bridge  bents  and  founda- 
tions for  piers  and  abutments.  We  will  look  at  how  driven  piling  derived  their  capacity,  the 
types  of  driven  piling  generally  used  by  North  American  railroads,  the  types  of  hammers  and 
support  equipment  used  to  install  piling.  Next,  we  will  discuss  issues  that  enter  into  the  selec- 
tion of  a  particular  pile  type  and  its  installation  equipment.  Then  we  will  treat  the  issues  of 
control  of  the  pile  installation  process,  capacity  verification,  and  dealing  with  problems 
encountered  in  driving.  Finally,  we  will  discuss  job  site  safety  and  environmental  issues. 
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Although  a  wide  variety  of  piling  types  have  been  devised,  all  piling  develop  their  load 
capacity  from  two  basic  mechanisms: 

-  bearing  piles  are  driven  through  soil  into  rock  and  the  pile  transmits  its  load  directly 
to  the  rock. 

-  friction  piles  derive  their  capacity  from  the  resistance  to  sliding  along  the  soil  in  con- 
tact with  the  pile.  Most  friction  piles  also  generate  some  of  their  capacity  from  bear- 
ing at  the  tip. 

Generally  displacement  piling,  that  is,  piling  which  move  or  compress  a  significant  vol- 
ume of  soil,  are  used  in  friction.  Examples  are  timber,  closed-end  shell  and  concrete  piling. 
Non-displacement  piling  such  as  steel  H  piling  are  generally  used  in  bearing  only. 

Railroad  piling  can  also  be  classified  into  two 

functional  groups: 

-  bent  piling  extend  above  the  ground  surface  and  act  as  columns  in  supporting  the 
bridge  superstructure. 

-  foundation  piling  are  fully  embedded  in  the  soil  under  pier  and  abutment  footings. 
Historically,  timber  has  been  the  material  of  choice  for  railroad  bridges  even  after  steel 

and  concrete  became  widely  available  early  in  this  century.  In  recent  decades,  however,  both 
timber  and  prestressed  concrete  piling  have  been  widely  used. 
Timber  has  several  advantages  including: 

-  lightweight  and  therefore  easy  to  handle  and  transport. 

-  can  be  driven  with  lighter  hammers  and  leads. 

-  is  easy  to  cut  off  and  work  with  for  fitting  caps  and  bracing,  et  cetera. 

-  railroad  personnel  are  most  familiar  with  its  behavior  and  maintenance. 

-  is  generally  pressure  treated  for  substantially  longer  life. 

-  bent  piling  can  generally  be  treated  in  place  to  extend  useful  life. 

-  timber  bents  are  generally  repairable  with  common  tools. 

However,  timber  has  several  disadvantages  when  compared  to  steel  and  concrete: 

-  capacity  is  much  lower. 

-  shorter  lifespan. 

-  easily  damaged  during  driving. 

-  susceptible  to  damage  and  ruin  by  fire. 

-  may  be  difficult  to  obtain  in  suitable  lengths  and  quality  in  some  areas. 

-  requires  much  greater  maintenance  effort. 

-  difficult  to  splice  for  full  strength. 

-  treated  piling  may  be  costly  to  dispose  of  in  an  environmentally-acceptable  manner. 
Steel  as  a  piling  material  offers  several  advantages  including: 

-  high  capacity. 

-  ease  of  splicing  and  cutting  off. 

-  cutoffs  are  reusable. 

-  widely  available  in  a  range  of  sizes  and  lengths. 

-  low  maintenance  except  when  in  corrosive  environment. 

-  fire  resistant. 

-  can  be  used  with  precast  concrete,  cast-in-place  concrete  or  welded  steel  caps. 

For  bearing,  steel  H  piling  are  very  efficient  when  driven  to  point  bearing  within  a  rea- 
sonable distance.  This  can  be  100  feet  or  more. 

Limitations  of  H  piles  include  limited  capacity  in  friction,  a  tendency  to  tear  along  the 
flanges  in  hard  driving,  impossible  to  visually  inspect  after  driving  and  piling  damage 
incurred  during  driving  may  not  be  evident  from  the  driving  record. 

Shell  piling  driven  open  ended  are  considered  non-displacement  and  may  be  partially  or 
fully  excavated  after  driving  and  filled  with  concrete. 

Closed-end  pipe  piles  can  develop  considerable  capacity  in  friction  and/or  in  end  bear- 
ing, can  be  visually  inspected  after  driving  and  are  generally  filled  with  concrete  after  driving. 
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Shell  piling  can  be  easily  spliced  either  by  welding  or  by  using  friction  sleeves.  Welding 
develops  the  full  strength  of  the  pile  cross-section  and  is  suitable  for  bent  piling  above  the 
ground  surface  and  at  shallow  depths. 

Closed  shell  piling  are  hard  to  drive  into  dense  sand  or  gravel,  hard  layers  near  the  sur- 
face, or  into  boulders  or  other  obstructions.  They  are  also  limited  by  the  availability  of  con- 
crete at  the  bridge  site. 

Where  potential  corrosion  is  a  concern  in  using  steel  piling,  it  can  be  addressed  by  speci- 
fying additional  thickness,  epoxy  or  bituminous  coatings,  or  concrete  encasement  such  as  col- 
lars at  the  ground  surface  and  normal  water  and  splash  or  spray  zones. 

Prestressed  concrete  piling  offer  the  potential  for  very  high  capacities,  are  relatively  fire- 
proof, corrosion  resistant  and  maintenance  free.  Their  disadvantages  include  high  weight  and 
volume  which  require  heavier  handling  and  driving  equipment  and  add  to  transportation 
costs.  Greater  care  in  handling  and  storage  is  also  required  to  avoid  damage.  In  northern  cli- 
mates, economical  open  air  casting  is  limited  by  climate.  Reliable  installation  requires  a  criti- 
cal pile/hammer/cushion  to  match  to  avoid  tensile  driving  stresses  in  the  pile.  Pile  cushioning, 
placed  directly  on  top  of  the  pile,  must  be  used  to  protect  the  pile  top  from  damage  and  to 
evenly  distribute  the  hammer  force  to  the  pile.  Concrete  piling  are  difficult  to  splice  and  to 
cut  off.  Most  available  splicing  systems  are  proprietary.  Prestressed  piling  have  limited  later- 
al loading  resistance.  For  added  corrosion  resistance,  a  variety  of  coating  materials  are  avail- 
able. 

Composite  piling  is  the  splicing  of  different  piling  materials  in  a  single  pile  to  suit  a  spe- 
cific condition.  For  example,  H-pile  extensions  have  been  welded  to  concrete  piles  in  order  to 
drive  through  gravel,  dense  layers,  et  cetera,  and  protect  the  concrete  from  damage.  Other 
composite  piles  have  been  used  using  various  combinations  of  piling  materials. 

A  variety  of  proprietary  mandrel  driven  shell  piling  systems  are  available,  but  have 
found  limited  application  in  railroad  bridge  construction.  Their  range  of  application  and  expe- 
rience tend  to  be  local  or  regional. 

The  original  impact  hammer  is  the  drop  hammer.  A  known  weight  is  simply  dropped  on 
the  pile.  The  earliest  power  source  was  human.  Innovations  resulted  in  draft  animals  as  the 
power  source  and  about  a  century  and  a  half  ago,  steam  was  first  used  to  assist  in  the  lifting 
of  the  impact  weight.  This  principle  was  refined  into  the  single-acting  steam  or  external  com- 
bustion hammer.  Drop  hammers  are  slow,  inefficient  and  seldom  deliver  uniform  pile  capaci- 
ties. For  these  reasons,  they  are  best  suited  to  small  unimportant  foundations. 

Originally  powered  by  coal-fired  boilers,  virtually  all  external  combustion  hammers  are 
now  powered  by  compressed  air.  The  motive  fluid  is  introduced  into  the  cylinder  through  a 
valve  causing  the  piston  to  raise.  As  the  piston  reaches  the  top  of  the  cylinder,  the  com- 
pressed air  valve  is  closed  and  an  exhaust  valve  is  opened,  allowing  air  to  escape  and  the  pis- 
ton to  drop  under  the  influence  of  gravity.  As  the  piston  impacts  on  the  pile  at  the  bottom  of 
its  stroke,  the  air  valve  is  opened  allowing  the  cycle  to  repeat  until  the  compressed  air  is  cut 
off. 

A  further  development  of  the  single-acting  steam/air  hammer  led  to  the  double-acting 
hammer,  in  which  the  motive  fluid  is  used  to  increase  the  gravity  acceleration  of  the  dropping 
piston.  This  greatly  increased  the  speed  of  operation.  A  refinement  of  the  double-acting 
steam/air  hammer  resulted  in  the  differential  acting  hammer  which  combined  the  high  operat- 
ing speed  of  the  double-acting  with  the  heavy  piston  of  the  single  acting. 

Internal  combustion  diesel  hammers  were  developed  in  Germany  in  the  1930s.  After 
World  War  II,  they  were  introduced  into  North  America  and  by  the  1960s  were  in  wide  use  in 
railway  bridge  pile  driving.  They  offer  several  advantages:  self-contained  internal  combus- 
tion, high  energy  to  weight  ratios,  and  a  considerable  range  of  size  and  configurations  allow 
them  to  be  adapted  to  a  wide  range  of  driving  conditions.  However,  they  are  considerably 
more  complex  than  the  external  combustion  hammers  they  replaced  and  require  more  mainte- 
nance and  on-site  mechanical  skills  for  optimum  performance. 
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Diesel  hammers  are  simple  two-cycle  single  cylinder  engines.  The  single-acting  diesel 
hammer  is  the  simpler  and  was  the  first  to  be  developed.  A  crane  line  is  used  to  lift  the  piston 
which  is  then  allowed  to  fall  within  the  cylinder  compressing  an  air  and  diesel  mixture.  Upon 
ignition,  which  coincides  with  impact,  the  fuel  mixture  explodes  and  the  combined  energy  of 
impact  and  explosion  propels  the  pile  into  the  ground  and  the  piston  upwards  in  the  cylinder. 
As  the  piston  passes  the  ports  in  the  cylinder  wall,  the  combustion  products  are  exhausted. 
The  upward  movement  of  the  piston  is  arrested  by  gravity.  Once  the  hammer  fires,  this 
process  is  repeated  automatically  until  the  fuel  source  is  interrupted. 

The  double-acting  diesel  hammer  is  identical  to  the  single  acting  in  starting  and  combus- 
tion. The  top  of  the  cylinder  of  the  double-acting  hammer  is  closed  and  the  top  of  the  piston 
is  equipped  with  compression  rings  so  that  the  volume  of  air  at  the  top  of  the  hammer  is  com- 
pressed as  the  piston  rises.  This  speeds  up  the  operation  of  the  hammer  considerably  by 
arresting  the  piston  stroke  and  the  resulting  air  pressure  accelerating  the  piston  on  the  down- 
stroke. 

In  order  to  control  the  hammer  and  to  verify  energy  output,  a  means  is  provided  to 
observe  the  air  pressure  at  the  top  of  the  cylinder.  Manufacturers  provide  charts  and  graphs 
relating  air  pressure  to  hammer  energy  for  various  air  hose  lengths.  Double-acting  diesel 
hammers  provide  greater  energy  to  weight  ratios  and  cycle  faster  than  equivalent  single-act- 
ing diesel  hammers.  However,  they  require  more  maintenance,  must  be  carefully  matched  to 
local  driving  conditions  and  can  be  difficult  to  use  should  unexpected  driving  conditions 
arise. 

The  vibratory  pile  hammer  consists  of  rotating  eccentric  weights  set  in  resonance  with 
the  ground.  It  may  be  either  electrically  or  hydraulically  powered.  It  can  be  highly  efficient  in 
penetrating  granular  soils  but  is  unable  to  penetrate  many  cohesive  and  mixed  soils. 

To  date,  no  reliable  means  have  been  developed  for  determining  the  bearing  capacity  of 
vibro-driven  piling;  therefore,  they  may  be  used  for  bent  and  foundation  piling  only  if  capaci- 
ties have  been  determined  by  load  tests.  Vibro-drivers  are  now  mainly  used  for  installing 
sheet  piling  where  bearing  capacity  is  not  important  and  where  they  can  be  used  to  extract 
(by  reversing  the  direction  of  motion  of  the  eccentric  weight)  sheet  piling  used  as  temporary 
shoring. 

Hydraulic  impact  hammers  have  very  recently  been  introduced.  They  share  many  simi- 
larities with  steam/air  hammers  including  an  external  source  of  energy  in  the  form  of  an 
hydraulic  power  plant.  Three  basic  types  are  available:  gravity  free  fall,  hydraulically  assisted 
free  fall  and  nitrogen  assisted  double  acting.  They  are  expensive  and  so  far  have  seen  very 
limited  use  in  railroad  pile  driving. 

To  support  the  pile  and  hammer  during  pile  spotting  and  driving,  several  choices  of  pile 
leads  and  carriers  are  available.  The  simplest  lead  system  is  the  swinging  leads,  also  referred 
to  as  hanging  leads.  The  lead  structure,  usually  in  the  form  of  a  U-shaped  steel  frame,  is  sus- 
pended below  the  boom  tip,  either  by  a  crane  line  or  a  link.  Crane  line  suspension  allows  the 
leads  to  be  easily  removed  from  the  crane  thus  freeing  the  crane  for  other  uses.  The  leads 
must  be  longer  than  the  combined  pile/hammer  length  as  the  bottom  of  the  leads  must  be  sup- 
ported on  the  ground  or  bridge  deck  unless  the  pile  is  supported  independently  of  the  leads. 
Thus  swinging  leads  generally  require  long  booms  to  accommodate  longer  piles. 

Swinging  leads  are  inefficient  on  rail  mounted  cranes  as  on-track  cranes  have  limited 
capacity  and  are  usually  equipped  with  short  booms.  Swinging  leads  are  also  difficult  to 
transport  on  rail-mounted  cranes.  It  is  also  difficult  to  set  accurate  pile  batters  with  swinging 
leads  when  the  piles  are  not  independently  supported.  Swinging  leads  are  most  efficient  when 
driving  vertical  piling,  where  piling  are  staged  close  to  the  driving  location  and  where  several 
piling  can  be  driven  with  minimal  crane  movement.  Thus  swinging  leads  are  well  suited  to 
off-track  cranes  which  are  capable  of  supporting  longer  booms,  have  larger  capacity  and 
operating  sectors,  and  are  engaged  in  driving  large  pier  or  abutment  layouts. 
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Another  common  lead  system  is  the  fixed  leads  in  which  the  lead  frame,  typically  a  box 
structure  similar  to  the  swinging  leads,  is  pinned  to  the  boom  tip  and  supported  near  the  bot- 
tom of  the  leads  by  a  brace  connected  to  the  carrier  which  is  usually  a  crane.  The  brace  stabi- 
lizes the  leads  and  allows  driving  piles  which  extend  below  the  leads  without  additional  sup- 
port. Depending  on  the  construction  of  the  brace  fore,  aft,  and  side  batters  may  be  set.  Fixed 
leads  may  extend  past  the  boom  tip  allowing  longer  piling  to  be  driven. 

On-track  fixed  lead  straight  locomotive  pile  drivers  were  common  on  railroads  until 
quite  recently.  They  offered  quick  set  up  for  driving  once  at  the  driving  site,  the  advantages 
of  on-track  movement  and  efficient  preparation  for  movement  to  a  siding.  They  could  be 
readily  moved  in  train  under  railroad  control.  Their  main  drawback  was  that  they  were  a  sin- 
gle use  machine  as  they  were  of  limited  utility  in  unloading  and  staging  bridge  materials.  In 
those  days,  bridge  construction  usually  required  the  services  of  a  crane  and  a  pile  driver. 

In  recent  years,  straight  on-track  locomotive  pile  drivers  have  given  way  to  the  more 
efficient  on-track  combination  crane/pile  drivers.  When  extended  above  the  boom  tip,  up  to 
60  feet  of  leads  can  be  mounted  on  a  typical  locomotive  crane.  With  extendable  braces  at  the 
bottom  of  the  leads,  they  can  be  configured  for  forward  batter,  and  with  moon  beams  or  par- 
allelograms, either  mechanically  or  hydraulically  operated,  they  can  drive  side  batters.  The 
utility  of  these  machines  is  evident  in  their  ability  to  serve  as  both  pile  driver  and  fully  func- 
tioning on-track  locomotive  crane.  When  rigged  as  pile  drivers,  the  leads  can  readily  be  fold- 
ed under  the  boom  for  movement  to  and  from  the  job  site. 

Drawbacks  of  the  fixed  lead  pile  driver  include  the  following: 

1 .  Pile  length  is  limited  by  the  length  of  the  leads  and  bridge  center  height. 

2.  The  batter  setting  process  can  be  cumbersome,  time  consuming,  and  very  limited  to 
a  few  preset  batters. 

3.  It  is  very  difficult  to  set  compound  batters  with  respect  to  the  bridge  if  the  crane 
upperworks  must  be  rotated  from  the  centerline  of  the  track. 

Introduced  in  the  last  20  years,  semi-fixed  leads  allow  the  lead  column  to  raise  and 
lower  independently  of  the  boom,  thus  allowing  longer  piles  to  be  driven.  They  are  equipped 
with  versatile  hydraulic  bottom  braces  or  kickers  by  which  the  operator  can  set  a  wide  variety 
of  forward,  aft,  and  side  batters  as  well  as  compound  batters  with  respect  to  the  bridge.  They 
fold  under  the  boom  for  travel  similar  to  fixed  leads.  They  are  more  versatile  and  efficient 
than  either  swinging  or  fixed  leads.  Semi-fixed  leads  require  more  maintenance  than  either 
swinging  or  fixed  leads  and  when  mounted  on  locomotive  cranes  must  be  used  with  care  over 
the  side  of  the  crane  when  the  outriggers  are  not  set. 

We  have  seen  that  on-track  locomotive  crane/pile  drivers  are  widely  used  for  supporting 
the  pile  leads,  hammer  and  pile.  They  offer  the  advantages  of  substantial  capacity  over  the 
ends,  where  in-place  bridge  renewal  piles  are  mostly  driven,  direct  access  to  the  bridge  site 
over  rail,  and  can  be  readily  converted  to  crane  for  material  handling,  removing  and  existing 
bridge  structure  and  installing  its  replacement.  They  are  transported  under  railroad  control. 
They  are  well  suited  to  rebuilding  washed-out  track  as  they  generally  can  drive  one  or  two 
bents  ahead  of  the  crane  location.  For  this  type  of  emergency,  their  being  rail  mounted  is  a 
distinct  advantage. 

The  drawbacks  of  rail-mounted  locomotive  crane  pile  drivers  include  limited  capacity 
over  side  without  outriggers,  and  thus  are  not  suitable  for  driving  offset  alignment  bridges. 
They  must  travel  from  a  siding  to  the  bridge  site  and  back  within  the  working  window.  In 
high  density  single  track  territories,  lack  of  suitably  long  windows  may  lead  to  poor  produc- 
tivity. 

The  most  common  off-track  carrier  is  a  crawler  crane  equipped  with  swinging  leads. 
They  can  also  be  equipped  with  fixed  or  semi-fixed  leads.  They  are  best  suited  for  driving 
offset  alignment  bridges.  When  driving  through  an  existing  bridge,  they  are  limited  by  boom 
length  and  bridge  center  height.  If  swinging  leads  are  used,  pile  length  is  limited  by  boom 
length  and  the  difficulty  of  supporting  the  bottom  of  the  leads  on  the  bridge  deck  or  ties. 


73 


An  important  consideration  in  the  selection  of  piling  types  and  pile  driving  equipment 
for  railroads  is  the  ability  to  quickly  respond  to  emergencies  such  as  fire,  washout,  and  bridge 
damage  due  to  derailment.  Thus  railroads  tend  to  standardize  bridge  designs  around  a  mini- 
mum of  piling  types  and  pile  hammer  capacities.  This  approach  also  takes  advantage  of  the 
fact  that  most  existing  bridges  are  based  on  standard  designs.  This  is  particularly  true  for  tim- 
ber trestle  bridges,  which  generally  have  the  shortest  life  span  and  are  the  most  vulnerable  to 
fire. 

Standard  design  bridges  are  economical  as  they  require  less  diverse  equipment  and  pro- 
cedures and  offer  savings  by  allowing  ordering  in  quantity  when  used  in  programmed  bridge 
renewals.  Thus  a  quantity  of  additional  emergency  stock  can  be  secured  at  minimum  cost  and 
strategically  stored.  For  the  rare  severe  emergency,  standard  material  may  be  diverted  from 
programmed  renewals  so  that  a  bridge  can  be  restored  to  service  with  minimum  delay. 

Standard  design  bridges  suffer  drawbacks  in  that  they  may  not  be  the  ideal  and  most 
economic  bridge  for  a  particular  location,  even  though  they  may  be  designed  with  alternative 
friction  and  bearing  pile  foundations.  Also  standard  design  bridges  may  be  difficult  to  install 
in  borderline  formations.  Nevertheless,  their  overall  economy,  flexibility,  and  potential  for 
highest  utilization  of  forces  and  equipment  outweigh  these  disadvantages. 

Numerous  factors  enter  into  the  process  of  selecting  a  particular  pile  foundation  and  pro- 
posed pile  lengths  including  the  following: 

1.  Permanent  or  temporary  construction.  Permanent  piling  foundations  are  designed 
for  the  renewal  or  permanent  repair  of  existing  structures  and  the  emergency 
rebuilding  of  existing  structures.  Temporary  construction  includes  shooflys,  helper 
piles  and  bents  and  temporary  repairs  due  to  emergencies. 

2.  Design  loading. 

3.  Historical  records  of  proposed  bridge  site. 

4.  Behavior  of  other  structures  in  the  vicinity  or  in  similar  geologic  formations. 

5.  Results  of  subsurface  investigations. 

6.  Test  pile  results. 

7.  Results  of  dynamic  pile  driving  formula  studies. 

8.  Results  of  wave  equation  analyses. 

9.  Results  of  pile  load  tests. 

10.  Relative  costs  of  alternate  designs. 

11.  Availability  of  suitable  material,  equipment,  and  labor. 

12.  Maximizing  productivity  of  available  resources. 

13.  Experience  of  design  staff  and  pile  driving  gang  in  the  region  of  the  proposed 
bridge. 

14.  Rail  traffic  density  and  patterns. 

Sources  for  the  review  of  historical  records  include  high  water  records,  scour  records, 
past  problems  at  the  site  or  geologic  formation  and  pile  records  of  previous  structures  at  the 
site  and  in  the  area.  Other  possible  sources  include  local  geologic  and  subsurface  exploration 
reports,  aerial  photographs  and  related  articles  in  geologic  and  engineering  journals. 

Subsurface  investigations  consist  of  borings  through  soil  into  rock  for  the  purpose  of 
performing  field  tests  and  obtaining  samples  for  laboratory  testing  and  analysis.  Results  of 
these  efforts  should  reveal  the  following: 

1 .  Location  of  ground  water  table,  at  least  to  the  extent  that  it  is  within  the  zone  of 
influence  for  the  proposed  foundation. 

2.  Bearing  capacity  of  the  soil. 

3.  Soil  and  rock  properties. 

4.  Data  to  make  settlement  estimates. 

5.  Data  to  evaluate  alternate  foundation  proposals. 

6.  In  seismic  areas,  evaluate  liquefaction  potential  of  the  solid  strata  and  its  effect  on 
proposed  foundations. 
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Test  borings  should  be  made  at  enough  locations  and  to  a  sufficient  depth  below  antici- 
pated pile  tip  elevation  to  determine  adequately  the  character  of  the  material  through  which 
the  piles  are  to  be  driven  and  the  material  underlying  the  pile  tips,  and  disclose  any  important 
irregularities  across  the  site.  Field  tests  such  as  the  standard  penetration  test  are  generally 
incorporated  with  the  test  borings. 

Soil  testing  may  be  omitted  for  unimportant  structures  or  where  reliable  information  is 
available  from  other  sources  such  as  historical  records,  test  piles  or  pile  test  loads. 

Studies  incorporating  data  from  soil  investigations  and  using  traditional  pile  driving  for- 
mulas may  be  helpful  in  selecting  pile  foundations.  Many  so-called  rational  formulas  have 
been  developed  in  the  last  100  years,  but  almost  all  require  some  empirical  input  or  judgment. 
The  most  common  is  the  Engineering  News  Formula  developed  in  1888  for  timber  piling. 
Several  formulations  are  available  for  steam/air,  drop,  or  diesel  hammers.  It  includes  a  safety 
factor  of  six  and  should  not  be  used  outside  the  capacity  range  for  which  it  was  developed. 
The  Modified  Engineering  News  formula  attempts  to  account  for  the  relationship  between  the 
weight  of  the  driving  mass,  the  piston,  and  the  weight  of  the  driven  mass,  the  impact  block 
and  pile.  The  Hiley  formula  was  the  first  rational  formula  that  attempted  to  take  into  account 
all  sources  of  energy  loss  in  the  driving  process. 

The  wave  equation  is  a  recent  development  that  uses  a  computer  to  compute  the  energy 
relationships  and  losses  in  pile  driving.  It  requires  substantial  input  which  must  be  obtained 
from  soil  borings  and  laboratory  analysis.  It  can  be  used  to  estimate  several  aspects  such  as: 

1 .  Optimal  matching  of  the  pile/hammer/cushion  system  to  the  soil.  This  can  be  very 
useful  in  designing  prestressed  concrete  pile  foundations  as  pile  stresses  can  be 
estimated. 

2.  Estimate  final  driving  criteria  such  as  blow  count  and  energy. 

3.  Evaluate  actual  driving  results.  Test  pile  results  can  be  compared  to  those  predicted 
by  the  wave  equation  analysis  and  adjustments  made. 

4.  Estimate  capacity  and  driving  requirements  for  other  depths. 

5.  Appraise  alternate  hammers. 

Test  piling  may  be  considered  where  variable  soil  conditions  are  known  to  exist.  The 
number  of  test  piles  depends  on  the  extent  of  the  structure,  its  importance  and  the  results  of 
first  test  piles  driven.  They  are  driven  before  other  service  piles  are  ordered  and  are  driven 
deeper  than  required  for  service  piling.  Careful  records  for  each  foot  of  penetration  should  be 
taken.  They  can  be  located  where  they  can  be  later  used  as  service  piles  in  the  structure. 

Pile  load  tests  may  be  considered  for  large,  important  structures  or  where  unfamiliar 
subsurface  conditions  exist.  They  provide  the  best  knowledge  of  individual  pile  capacity, 
when  carried  to  failure  on  a  pile  driven  to  service  pile  criteria.  Load  tests  should  not  be  per- 
formed on  test  piles. 

In  addition  to  the  wave  equation,  several  guidelines  are  available  to  assist  in  matching  a 
given  pile  with  a  required  capacity  to  an  appropriate  hammer.  One  common  rule  of  thumb 
states  that  the  ratio  of  driven  weight  to  piston  weight  on  an  impact  hammer  should  be 
between  one  and  four.  The  AREA  Manual  for  Railway  Engineering  provides  guidelines  to 
match  hammer  energy  to  required  pile  capacity  and  pile  material  in  Chapter  8,  Part  4. 

Care  must  be  exercised  in  spotting  the  piling  accurately,  establishing  specified  batter 
and  maintaining  this  alignment  during  driving.  The  leads  and  carrier  should  not  be  relied 
upon  to  maintain  pile  alignment.  Trying  to  realign  a  drifting  pile  using  the  lead  or  crane  con- 
trols seldom  is  sufficient  and  can  cause  heavy  energy  loss  and  pile  or  equipment  damage. 
Severe  crowding  of  the  pile  using  the  crane  swing  control  can  be  dangerous  as  the  resulting 
side  loading  on  the  boom  could  cause  the  boom  to  collapse.  When  driving  through  existing 
bridge  structures,  driving  templates  can  generally  be  installed  using  the  existing  structure  for 
support.  For  optimal  control,  two  sets  of  templates  should  be  constructed,  one  at  deck  level 
and  one  close  to  the  ground  surface.  Small  pilot  holes  may  be  dug  in  the  ballast  or  ground 
surface  when  driving  through  the  roadbed  or  embankment. 
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Once  a  pile  has  drifted  out  of  alignment  tolerances,  it  must  be  pulled  and  redriven  or  a 
replacement  pile  driven,  taking  care  not  to  interfere  with  other  piling  in  the  structure.  Slightly 
misaligned  bent  piling  can  be  pulled  before  installing  the  cap.  Pipe  piles  must  be  pulled 
before  filling  with  concrete.  Additional  reinforcing  such  as  bent  bracing  or  groundline  collars 
may  be  advisable. 

A  common  problem  encountered  in  pile  driving  is  heaving  of  adjacent  piling.  This 
occurs  more  frequently,  but  not  exclusively,  to  displacement  piling.  It  is  also  more  common 
in  pier  and  abutment  pile  arrays  than  in  bent  piling.  It  is  a  problem  every  pile  driving  supervi- 
sor must  be  alert  for  as  heaved  piling  can  lose  a  substantial  portion  of  their  capacity.  Driven 
piles  should  be  marked  or  elevations  taken  on  a  regular  basis.  Heaved  piling  must  be  redriven 
and  monitored.  Heaving  may  be  minimized  by  starting  driving  at  the  center  of  the  layout  and 
working  towards  the  edges. 

Inadequate  penetration  due  to  unexpectedly  hard  layers,  cobbles,  or  boulders  can  be 
resolved  by  preboring  if  the  obstructing  layer  is  at  shallow  depth  or  by  jetting.  Water  jets  can 
be  used  alone  or  in  combination  with  driving  to  achieve  the  desired  penetration  and  then  the 
pile  driven  to  bearing. 

Inadequate  penetration  may  also  result  from  poor  hammer  performance  due  to  poor 
maintenance,  worn  cushioning,  unsuitable  cushioning  or  inappropriate  attachments  such  as 
pile  helmets  and  adapters. 

Friction  piling  occasionally  encounter  a  formation  where  the  resistance  and  pile  capacity 
indicated  during  driving  reduces  with  time.  This  condition  is  known  as  relaxation  and  occurs 
in  some  granular  soils.  An  opposite  effect  is  sometimes  encountered  in  cohesive  soils.  In  this 
condition,  the  friction  pile  gains  resistance  with  time.  This  is  known  as  freeze. 

To  guard  against  relaxation,  a  representative  sample  of  friction  piles  should  be  retapped 
after  several  days.  If  freeze  is  encountered,  it  is  important  to  avoid  interruption  in  the  driving 
of  each  pile. 

It  is  important  to  strictly  follow  the  engineer's  driving  criteria  and  instructions  and  avoid 
inflicting  damage  to  the  underground  portion  of  the  pile  especially  solid  piling  which  cannot 
be  visually  inspected.  Possible  indicators  of  underground  damage  include: 

1 .  Pile  twisting. 

2.  Pile  drifting. 

3.  Intermittent  drops  in  blow  count  concurrent  with  an  increase  in  penetration  under 
hard  driving  may  indicate  that  the  pile  is  buckling  underground. 

Any  disparity  between  expected  and  actual  driving  such  as  penetration  rate,  hammer 
energy  blow  count,  stroke,  et  cetera,  should  be  investigated  and  the  probable  cause  deter- 
mined. 

A  common  cause  of  pile  damage  is  overdriving.  For  various  reasons,  the  specified  ham- 
mer or  energy  is  too  much  and  the  pile  suffers.  Part  of  the  problem  is  related  to  older  ham- 
mers, diesel  hammers  in  particular,  with  inadequate  means  to  adjust  the  energy  input  while 
the  hammer  is  running.  Modern  diesel  hammers  can  be  fitted  with  remote  throttles  allowing 
the  energy  input  to  vary  as  the  pile  is  driven. 

Steel  H-piles  can  be  protected  from  damage  by  tearing  along  the  web  by  using  hardened 
cast  steel  driving  points. 

Various  methods  are  available  to  verify  that  the  pile  as  driven  has  achieved  its  intended 
capacity.  The  usual  means  is  to  specify  driving  criteria  such  as  minimum  tip  elevation,  mini- 
mum blow  count  and  associated  hammer  energy,  hammer  speed,  or  minimum  capacity  as 
computed  by  a  pile  driving  formula.  Several  of  the  above  items  may  be  specified. 

Some  hammers  can  now  be  fitted  with  instrumentation  which  can  detect  and  store  a 
record  of  energy  input,  penetration,  piston  stroke  and  blow  count. 

A  recent  development  in  pile  driving  verification  is  the  Pile  Driving  Analyzer,  or  PDA, 
which  can  be  used  to  estimate  the  ultimate  pile  capacity  as  the  pile  is  driven.  Accelerometers 
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and  strain  transducers  are  attached  to  the  pile.  Wires  from  each  gage  are  collected  at  a  con- 
nection box  which  hangs  from  the  hammer  by  a  chain.  A  single  cable  runs  from  the  connec- 
tion box  to  a  portable  computer  located  on  the  ground.  The  computer  analyzer  converts  the 
data  into  force  and  velocity  versus  time  graphs  and  displays  them  on  an  oscilloscope  during 
driving  so  that  the  quality  of  the  data  can  be  evaluated.  The  PDA  can  be  used  to  verify  the 
results  of  the  wave  equation  and  driving  criteria  and  can  also  detect  broken  piling  and  indi- 
cate certain  types  of  pile  damage. 

A  record  of  the  driving  of  each  pile  should  be  made  at  the  time  of  driving  and  kept  on 
file.  This  record  is  essential  for  determining  the  cause  of  any  future  problems  and  can  be  used 
to  evaluate  soil  conditions  at  other  sites  in  the  vicinity.  This  record  should  contain  all  the  fol- 
lowing information: 

1.  Date. 

2.  Hammer  model  and  attachment  details. 

3.  Bridge  identification. 

4.  Pile  batter. 

5.  Cut-off  elevation. 

6.  Ground  elevation. 

7.  Tip  elevation. 

8.  Pile  Type. 

9.  Depth  of  preboring  or  jetting. 

10.  Blows  per  foot  for  entire  length  of  test  piles. 

1 1 .  Final  driving  criteria  for  service  piles. 

12.  Length  of  substantial  interruptions. 

13.  Unusual  occurrences  and  depth  at  which  they  happened. 

14.  Name  of  the  person  taking  the  record. 

The  safety  risks  and  potential  for  accidental  property  damage  and  personal  injury  at  the 
pile  driving  job  site  unfortunately  be  considerable.  Careful  management  of  these  risks  must 
be  of  the  highest  priority  in  the  planning,  staffing,  equipment  selection,  scheduling  and  exe- 
cution of  all  tasks  in  the  operation. 

Elimination  of  known  hazards  is  the  first  and  most  effective  step.  Here  proper  equip- 
ment maintenance  and  inspection  is  essential.  Daily  inspection  of  critical  crane  and  hammer 
components  should  be  diligently  conducted,  loose  bolts  tightened,  and  defective  wire  rope, 
slings,  fittings  removed  from  service.  Holes  in  bridge  decks  must  be  covered  as  soon  as  the 
work  moves  to  another  location. 

When  known  hazards  cannot  be  eliminated,  they  must  be  guarded  so  that  personnel  are 
protected.  The  work  area  must  be  protected  so  that  only  essential  workers  are  admitted. 

If  workers  must  be  exposed  to  hazards  in  the  performance  of  their  duties,  appropriate 
warning  and  instructions  must  be  posted.  The  warning  placards  on  newer  cranes  regarding 
working  near  high  voltage  electrical  power  lines  is  an  example. 

Proper  training  of  workers  is  also  essential  to  managing  safety.  The  crane  operator  must 
be  thoroughly  familiar  with  the  operation  of  his  machine,  its  capacity  and  operating  sectors, 
the  pile  driving  equipment  and  its  effect  on  crane  capacity,  machine  maintenance  and  all  per- 
tinent manufacturer's  instructions  and  warnings.  Similarly,  each  person  on  the  pile  driving 
gang  must  be  thoroughly  familiar  with  his  assignments. 

As  it  is  impossible  to  eliminate  or  guard  against  all  hazards,  personal  protection  is  the 
last  safeguard.  Hard  hats,  steel-toed  boots  and  safety  glasses  are  essential.  Hearing  protection 
should  be  required  while  the  hammer  is  running.  Fall  protection  must  be  employed  on  high 
bridges  and  when  it  is  necessary  to  climb  the  leads  or  crane  boom. 

Finally,  a  thorough  knowledge  and  strict  observation  of  safety  rules  encourages  an  atti- 
tude of  awareness  and  personal  responsibility  that  is  also  essential  to  managing  safety. 
Several  sources  of  pertinent  safety  guidelines  and  rules  are  available  such  as  equipment  man- 
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ufacturers,  Federal  and  State  Occupational  Safety  and  Health  Administrations  and  the  rail- 
way's own  safety  rules. 

Depending  on  the  pile  driving  location,  any  or  several  of  a  wide  range  of  Federal,  State, 
local  or  regional  environmental,  conservation  or  similar  agencies  may  have  or  claim  jurisdic- 
tion. These  include  the  Federal  EPA,  local  State  EPA,  local  city  or  county  environmental 
departments,  water  agencies  and  fishing,  wildlife  and  wetland  preservation  agencies.  It  is  the 
responsibility  of  the  property  owner  to  determine  which,  if  any,  of  such  authorities  has  juris- 
diction and  to  comply  with  applicable  regulations.  The  interpretation  of  these  regulations  is 
not  always  a  straightforward  matter  and  in  some  cases  permits  are  required.  Penalties  for  non- 
compliance may  be  severe  and  may  subject  the  property  owner  to  criminal  and  civil  charges. 
Since  compliance  may  limit  foundation  and  equipment  choices,  work  procedures  and  sched- 
ules, these  matters  must  be  addressed  early  in  the  design. 

In  some  areas,  there  has  arisen  a  class  of  consultants  who  specialize  in  interpreting  local 
regulations,  negotiating  with  the  agencies,  securing  permits  and  furnishing  the  necessary 
compliance  documentation. 

Some  equipment  manufacturers  have  adapted  their  equipment  so  that  low  polluting  fuels 
and  lubricants  can  be  substituted  for  diesel  and  conventional  lubricating  oils.  Others  have 
incorporated  technology  such  as  pressure  fuel  injection  which  pollutes  less  than  conventional 
splash  fueling. 

As  we  have  seen,  the  practical  issues  for  pile  driving  are  considerable  and  challenging. 
However,  we  can  foresee  with  confidence  that  pile  driving  will  continue  to  be  an  essential 
technology  for  railway  bridge  and  structure  foundations  well  into  the  future.  (Applause) 

Mr.  Van  Huis:  Our  next  presentation  is  dealing  with  air  leaks.  The  presenter  is  Kelly 
Pathol,  technical  manager  for  PSSI,  a  New  York  based  company  providing  training,  work- 
shops, and  compressed  air  steam  and  boiler  systems. 

PSSI  also  conducts  in-plant  surveys  and  studies  of  compressed  air  and  steam  systems. 
Mr.  Pathol  graduated  from  the  University  of  Wisconsin  and  has  been  involved  in  steam  and 
compressed  air  systems  for  more  than  20  years  with  many  articles  published  on  steam  and 
compressed  air  systems.  Mr.  Pathol  is  considered  one  of  the  top  experts  and  troubleshooters 
for  compressed  air  systems.  Please  join  me  in  welcoming  Kelly  Pathol.  (Applause) 


DEALING  WITH  AIR  LEAKS 

Kelly  Pathol 

Technical  Manager 
PSSI 

On  the  conference  schedule  you  will  notice  that  Bob  Snyder  is  listed  as  the  speaker  for 
this  subject,  however,  he  is  not  going  to  be  here  today. 

I  have  been  around  compressed  air  systems  for  about  twenty-some  years  now. 
Everybody  thinks  compressed  air  is  free.  Air  is  a  gas.  It  is  free  when  it's  a  gas.  However, 
when  air  is  compressed  at  100  psi,  it  becomes  a  utility  and  now  it  costs  us  money  to  produce 
it.  Take  for  example:  a  1/4  inch  diameter  leak  in  a  100  psi  air  line  is  equivalent  to  289  light 
bulbs  left  on  year  round. 

I  want  to  conserve  energy.  At  times  I  have  walked  into  facilities  and  heard  air  leaks. 
People  think  air  is  free.  Air  is  not  free.  Air,  in  fact,  is  one  of  the  most  expensive  utilities  that 
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we  have  in  operation  today.  Not  only  does  it  cost  us  money  and  energy,  but  it  also  costs  us 
loss  of  production  and  quality  control  because  they  are  not  moving  air  cylinders  to  their  cor- 
rect position. 

Why  do  we  use  compressed  air?  It  is  safe  and  economical.  It  is  adaptable  and  easily 
transmitted  down  through  the  facility  and  the  Environmental  Protection  Agency  hasn't  classi- 
fied it  as  a  hazardous  waste  yet. 

With  regards  to  compressed  air  systems  and  power  sources,  we  have  multiple  com- 
pressed sources,  control  systems,  intake  air  filters,  cooler  separators,  air  receivers,  air  driers, 
and  distribution  systems.  The  reason  I  list  out  all  the  components  is  these  are  all  points  that 
can  cause  leakage  of  compressed  air  which  is  a  loss  of  energy.  Compressed  air  is  a  very 
expensive  form  of  energy  as  I  just  explained. 

We  just  conducted  a  study  for  an  air  facility  with  14,000  CFM  of  air.  We  fixed  their  air 
leaks  and  now  they  are  running  at  6,500  CFM  of  air.  They  project  a  first-year  savings  to  be  in 
excess  of  $300,000. 

Compressed  air  is  not  cheap.  Compressed  air  represents  approximately  10  percent  of  all 
industrial  electric  usage  so  when  you  take  a  look  at  your  electrical  bill,  10  percent  of  that  is 
typically  for  your  compressed  air  system.  Over  a  ten-year  period  of  time,  air  costs  are  75  per- 
cent energy,  15  percent  capital,  and  10  percent  maintenance.  I  go  out  and  I  buy  a  $150,000  air 
compressor  and  put  it  in  my  plant  and  then  I  walk  away  from  it  and  forget  about  it.  I  just  pur- 
chased this  $150,000  compressor.  It  is  energy  efficient,  but  in  essence,  75  percent  of  that 
money  is  for  the  energy  to  run  that  compressor  for  the  next  ten  years. 

It  is  estimated  that  30  percent  of  all  air  produced  is  wasted  and  could  be  saved  by  simple 
cost  effective  energy  efficient  measures  such  as  leak  detection  and  correction.  So  over  that 
ten-year  period  of  time,  30  percent  is  very  conservative  to  say  the  least.  I  have  been  in  a  facil- 
ity where  in  excess  of  70  percent  is  lost. 

To  improve  efficiency  and  save  energy,  it  is  necessary  to  understand  and  evaluate  each 
merit  or  component  that  makes  up  the  compressed  air  system. 

When  we  go  into  a  facility,  how  do  we  find  air  leaks?  They  are  costing  us  a  lot  of 
money,  but  how  do  we  find  them?  We  can  go  out  to  a  facility  and  listen.  Have  you  ever 
walked  through  your  facilities  and  listened?  You  can  hear  the  air  leaks,  but  to  send  out  your 
maintenance  people  to  listen  for  air  leaks,  they  grow  very  tired  of  that  pretty  fast. 

The  other  way  is  using  what  is  classified  as  a  soap  solution.  You  go  out  with  a  bottle  of 
soap  and  soap  up  all  of  the  fittings  to  find  a  leakage.  That  has  a  drawback  because  you  have 
to  carry  a  bottle  of  soap  around  and  you  are  soaping  up  everything.  People  get  tired  of  look- 
ing for  the  bubbles  coming  through  the  soap  solution. 

Another  way  is  going  around  and  feeling  for  air  leaks.  For  gross  air  leaks,  you  can  find 
them  this  way,  but  for  the  small  1/4  inch  or  1/16  inch  air  leaks  which  is  costing  us  probably 
$5,000  a  year,  it  is  not  very  easy  to  find. 

That's  why  I  want  to  show  you  what  I  brought  here  with  me  today.  It  is  an  ultrasonic 
unit.  It  is  a  sending  and  receiving  unit.  The  receiving  unit  receives  ultrasonic  frequencies. 
Anything  that  is  passing  through  a  restriction  will  give  up  ultrasonic  sounds  and  this  device 
will  pick  it  up.  It  works  at  a  frequency  range  up  to  20  to  100  kilohertz.  The  human  ear  can 
hear  up  to  18  kilohertz.  We  look  at  a  frequency  above  the  human  ear.  That  way,  I  can  walk 
into  the  facility  with  the  plant  in  operation  and  point  out  and  find  the  ultrasonic  source. 

The  second  thing  with  sound  at  20  to  100  kilohertz  is  it  is  very  directional.  That's 
between  0  and  18  kilohertz.  It  goes  all  over  the  room.  It's  a  very  small  band.  The  device  is 
very  portable.  We  use  it  and  have  been  using  it  for  ten  years.  This  unit  came  onto  the  market 
about  six  or  seven  years  ago. 

On  the  back  of  the  unit,  there  is  a  sensitivity  dial,  but  not  volume  control.  I  can  make 
this  unit  very  sensitive  and  find  a  leak  1  times  10  to  the  minus  4.  What  does  that  mean?  Well, 
if  you  are  familiar  with  soap  solutions,  that's  one  bubble  every  two  hours  so  you  can  find 
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very  minute  leaks.  But  the  unit  has  a  sensitivity  dial  and  you  can  desensitize  it  and  find  your 
gross  leaks. 

Underneath  you  can  change  the  frequency  to  look  at  different  frequency  bands  so  that  if 
you  have  gas  and  air  leaks,  you  can  tune  out  the  gas  leak  and  pinpoint  the  air  leak.  It  is  very 
easy  to  use.  It  doesn't  take  a  space  shuttle  scientist  to  figure  out  how  to  use  it.  This  way,  the 
maintenance  people  out  there  are  going  out  and  doing  the  work  relatively  easily. 

I  happened  to  bring  an  air  leak  with  me.  The  procedure  is  you  go  to  a  facility  and  you 
scan.  The  ultrasound  is  very  directional  so  now  you  can  pick  it  up.  It  is  that  easy  to  go  out 
and  find  air  leaks.  The  other  thing  is  the  air  unit  comes  with  a  stethoscope  module  so  you  are 
finding  ultrasonic  sounds.  That  is  the  reason  we  use  the  unit.  It  is  FM  approved  and  it  can  go 
into  any  explosion-proof  area  and  can  detect  any  other  type  of  gases,  freon,  refrigerator  gases, 
et  cetera. 

Air  costs  a  lot  of  money.  Going  out  to  a  facility  and  finding  four  air  leaks  will  be  a  sav- 
ings of  $7,000  per  year,  conservatively,  and  we  all  think  it  is  free.  The  thing  is,  leaks  are  very 
difficult  to  find  in  a  facility.  We  have  a  lot  of  other  noises  going  on.  This  unit  gives  you  the 
ability  to  compete  with  the  other  competing  ultrasounds  to  go  in  and  pinpoint  and  find  air 
leaks.  Basically  it  is  that  simple. 

The  unit  costs  approximately  $4,000,  but  it  has  several  different  applications  with  locat- 
ing air  leaks  being  just  one. 

The  point  I  want  to  get  across  is  that  air  does  cost  a  fortune  to  produce.  Thank  you. 
(Applause) 

President  Steele:  Before  you  leave,  I  would  like  to  make  sure  you  fill  out  the  confer- 
ence survey  cards.  It  will  help  us  with  the  agenda  for  next  year.  Please  fill  out  the  special  sub- 
jects for  next  year  as  well  and  perhaps  volunteer  to  help.  There  are  some  good  subjects  on 
there  and  we  hope  to  get  a  good  response  out  of  it. 

I  want  to  thank  all  the  people  who  gave  presentations  today.  I  know  they  went  to  a  lot  of 
work  to  put  them  on  because  it  takes  a  lot  of  effort  and  a  lot  of  time.  I  also  want  to  remind 
everyone  that  at  7:00  o'clock  tomorrow  morning,  REMSA  will  have  a  coffee  bar  set  up  right 
here  in  this  room.  We  will  adjourn  for  tonight  and  start  again  tomorrow  morning  at  the  joint 
session.  Thank  you.  (Adjourned) 
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JOINT  SESSION 

Tuesday,  September  20, 1994 

President  Schubel:  Good  morning.  The  second  joint  session  of  the  Roadmasters  and 
Maintenance  of  Way  Association  of  America  and  the  American  Railway  Bridge  and  Building 
Association  will  now  come  to  order. 

One  definition  for  a  conference  is  "meetings  in  which,  people  talk  about  what  they 
should  be  doing  back  on  the  job."  You  can  interpret  that  a  couple  of  different  ways,  but  what 
you  are  going  to  hear  today  is  going  to  help  you  in  your  job  and  help  you  as  a/ person  to  deal 
more  effectively  on  your  job. 

There  are  a  lot  of  good  presentations  on  your  program.  See  what  is  on  the  schedule 
today  and  be  sure  to  attend.  We  have  Harris  Wagenseil,  Jolene  Molitoris,  and  Ed  Butt  with  us 
this  morning.  We  have  some  good  presentations  in  the  panel  discussion  on  work  equipment 
and  preventive  maintenance.  The  session  on  stress  management  is  certainly  one  that  you 
should  sit  in  on.  Billie  Terrell  is  a  very  dynamic  speaker  and  I  think  you  will  get  a  lot  out  of 
her  presentation. 

This  afternoon  we  have  breakout  sessions  that  include  FRA  track  inspection,  signals, 
and  bridge  basics  for  track  maintenance  employees. 

I  would  like  to  ask  our  directors  to  pass  out  the  survey  forms  so  that  you  have  those  this 
morning.  We  appreciate  you  filling  these  out  and  giving  us  your  comments.  There  are  sign  up 
sheets  for  next  year's  topics  for  anyone  who  wishes  to  work  on  these  committees,  volunteer 
to  supply  information,  or  actually  chair  the  committees.  We  really  appreciate  your  getting 
involved  in  these  committees. 

Conference  registration  numbers  this  morning  show  235  roadmasters,  84  B&B,  174  sup- 
pliers, and  82  spouses,  for  a  total  of  575. 

With  that,  I  would  ask  the  president  of  the  B&B,  Don  Steele,  to  come  up  to  the  podium. 

President  Steele:  Thank  you,  Gene.  Good  morning.  It  is  my  pleasure  to  introduce 
Harris  Wagenseil,  vice-president  of  maintenance  operations  at  Union  Pacific  Railroad. 

Harris  joined  the  railroad  in  July  of  1989.  He  received  a  Bachelor's  degree  from 
Dartmouth  College  in  1967,  suma  cum  laude,  and  was  a  member  of  Phi  Beta  Kappa. 

After  college,  he  attended  Oxford  University  on  a  Rhodes  scholarship  and  earned  an 
M.A.  degree  in  the  honors  school  of  politics,  philosophy  and  economics  with  emphasis  on 
economics.  Harris  then  received  a  J.D.  degree  from  Harvard  Law  School  after  which  he  prac- 
ticed law  in  various  public  and  private  capacities.  After  practicing  law  for  several  years, 
Harris  then  received  an  M.B.A. 

Harris  joined  Cummins  Engine  as  vice-president  of  automotive  in  1983.  His  last  assign- 
ment with  Cummins  was  as  vice-president  of  business  development.  Upon  joining  Union 
Pacific  in  1989,  Harris  served  as  assistant  to  the  chairman  where  he  was  responsible  for 
Union  Pacific's  business  with  Mexico  and  for  the  installation  of  an  integrated  planning  and 
control  system  to  improve  the  railroad's  management  system  which  is  still  being  used  today. 
Harris  was  appointed  vice-president  of  supply  in  July  of  1990.  In  February  of  1991,  due  to 
downsizing  and  reorganization,  he  also  took  on  the  responsibility  of  the  maintenance  opera- 
tions department. 

Over  the  years,  Harris  has  served  on  boards  of  several  corporations  and  public  interest 
associations.  He  has  been  a  speaker  and  lecturer  at  various  conferences  and  meetings 
throughout  the  years.  So  with  this,  I  give  you  Harris  Wagenseil.  (Applause) 
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KEYNOTE  ADDRESS 

Harris  Wagenseil 

Vice  President  Maintenance  Operations 
Union  Pacific  Railroad 

Thank  you,  Don.  Good  morning.  I  am  honored  to  be  with  you  here  this  morning  and 
flattered  by  the  invitation  to  make  one  of  your  keynote  speeches. 

Since  receiving  the  invitation,  I  spent  some  time  thinking  about  what  I  wanted  to  say.  I 
thought  about  doing  the  vision  thing,  but  I  thought  with  a  lot  of  engineers  in  the  audience, 
that  might  be  too  broad  a  brush.  (Laughter) 

So  I  thought  about  just  focusing  on  technical  issues  and  honestly  that  just  seemed  to  be 
downright  boring.  If  you  bear  with  me,  I  am  going  to  do  some  of  both.  I  am  going  to  mix 
together  a  vision  of  the  industry  and  we  will  also  get  into  some  technical  details.  I  will  give 
you  my  thoughts  on  where  the  industry  is  today  and  what  I  think  we  need  to  do  in  the  future. 
Along  the  way,  we  are  going  to  talk  a  lot  about  technology  that  has  significant  implications 
for  track  and  bridge  functions. 

Over  the  past  few  years,  we  railroads  have  had  a  pretty  good  run.  This  slide  shows  oper- 
ating numbers  since  1987.  The  eastern  and  western  major  roads  are  grouped  separately  and 
all  Class  Is  are  shown.  Although  the  industry  has  had  its  ups  and  downs,  it  has  generally 
strengthened  for  the  major  roads.  Operating  income  is  up  23  percent  from  1987  to  1993. 
Some  of  the  regional  roads  which  are  not  shown  here,  in  fact,  have  even  a  better  experience 
and  done  significantly  better. 

As  this  slide  shows,  in  the  last  couple  of  years  particularly  the  operating  ratio  for  the 
major  railroads  has  declined  generally  although  some  Class  Is  have  seen  their  operating  ratios 
decline  steadily  since  1987.  The  upward  trend  from  1989  to  1991  in  the  western  group  and 
for  the  Class  Is  as  a  whole  is  heavily  influenced  by  the  Southern  Pacific  experience.  In  partic- 
ular, however,  the  Union  Pacific,  Santa  Fe,  Conrail  and  Norfolk  Southern  have  notable 
downward  trends  in  their  operating  ratios  if  you  look  at  them  separately.  Overall,  the  Class  Is 
have  declined  two  percent,  although  in  the  east,  the  operating  ratio  is  down  three  percent. 

Now,  how  have  we  accomplished  these  results?  Surveying  the  past  ten  years  or  so,  an 
analyst  for  Donaldson  Lupkin  noted  in  a  June  20,  1994,  report  on  rails,  "The  industry  has  sig- 
nificantly and  permanently  reduced  its  cost  of  production  by  eliminating  excess  capacity  and 
unproductive  work  rules  carried  over  from  more  than  100  years  of  government  regulations. 
Since  1980,  the  railroads  have  excessed  80,000  miles  of  track  or  approximately  one-third  of 
the  original  line,  reduced  rolling  stock  by  50  percent,  and  eliminated  more  than  50  percent  of 
the  employee  positions." 

Where  are  we  now?  Let's  turn  to  another  analyst,  Jack  Kawa  of  Dean  Witter.  He  wrote 
in  June,  "The  industry  enters  a  new  era  of  expansion,  hiring,  and  shortages.  Uncharted  territo- 
ry after  15  years  of  surpluses,  not  sure  of  the  impact,  there  will  be  some,  after  15  years  of 
downsizing,  we  wonder  what  impact  an  expansionary  mindset  will  have  on  overall  profitabil- 
ity. This  is  clearly  an  unknown  for  both  management  and  analysts." 

The  firm  of  C.S.  Boston  makes  the  point  more  strongly.  "As  we  have  discussed  in 
numerous  previous  reports,  we  believe  the  easy  cost  cutting  for  the  railroad  industry  is  largely 
behind  it.  Rail  cost  reduction  opportunities  are  becoming  more  limited."  Let  me  just  repeat 
that.  "The  easy  cost  cutting  for  the  railroad  industry  is  largely  behind  it.  Rail  cost  reduction 
opportunities  are  becoming  more  limited."  So  the  bottom  line  is  we  have  had  a  pretty  good 
run  the  last  few  years  and  the  supply  industry  has  had  a  pretty  good  run,  too,  and  their  good 
times  have  returned. 
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The  situation  we  face  now,  however,  is  that  we  have  squeezed  out  much  of  our  excess 
line  capacity,  our  excess  equipment  capacity,  and  a  lot  of  our  excess  people.  Consequently, 
we  will  not  be  able  to  use  the  same  tools,  at  least  to  the  same  degree,  in  the  future  that  we 
have  used  already  in  the  past. 

Now,  the  picture  that  I  have  just  painted  is  a  familiar  one  to  most  of  you.  There  is  one 
more  element  that  I  think  is  critical,  however.  This  has  to  do  with  our  cost  of  capital.  Mercer 
Management,  who  did  an  excellent  series  on  the  industry,  observed  in  Progressive 
Railroading  recently,  "Since  1986,  with  the  cost  of  capital  consistently  pegged  at  around  11.5 
percent  by  the  ICC,  the  industry's  rate  of  return  on  net  investment  has  never  exceeded 
8.1  percent  and  only  a  handful  of  individual  railroads  have  earned  more  than  their  cost  of 
capital." 

I  asked  our  finance  department  to  look  at  the  same  issue  in  preparation  for  this  speech 
and  here  is  a  composite  graph  that  they  have  prepared  for  me.  It  shows  the  industry  cost  of 
capital  as  the  yellow  line  on  the  top  and  the  total  industry  return  on  investment  as  the  bottom 
line.  As  you  can  see,  there  is  quite  a  gap  between  the  cost  of  capital  and  what  we  have  man- 
aged to  earn  on  the  total  net  investment.  The  year  1991,  by  the  way,  was  a  big  dip.  That 
doesn't  reflect  really  all  the  facts  since  a  lot  of  railroads  chose  1991  to  make  major  write-offs. 
The  performance  is  actually  better  than  is  shown. 

This  next  graph  shows  the  industry  cost  of  capital  as  the  yellow  line  on  the  top  and  then 
there  are  a  host  of  lines  charted  representing  the  big  seven  railroads.  You  can  see  that  very 
few  of  those  other  lines  break  above  the  yellow  line  in  any  single  year.  There  are  very  few 
that  rise  above  the  yellow  line  with  any  kind  of  consistency.  The  message  here  is  that  despite 
our  excess  capacity,  despite  our  recent  successes,  we  have  had  trouble  earning  the  cost  of 
capital  invested  in  us.  Over  the  long-term,  this  will  result  in  depressed  stock  prices  and  lack 
of  further  investment.  I  personally  think  this  is  the  number  one  long-term  strategic  issue  fac- 
ing the  industry.  We  can  justify  buying  a  locomotive  or  some  freight  cars  based  on  the  return 
on  investment,  but  as  we  become  more  capacity  constrained  and  investment  in  several  inputs 
are  required  simultaneously,  the  question  is  how  and  when  will  we  earn  our  cost  for  that  capi- 
tal. These  are  really  pretty  serious  questions  and  I  will  give  you  some  thoughts  on  things  we 
can  do  to  help  improve  our  returns. 

The  folks  at  Mercer  Consulting  have  their  answer  to  the  cost  of  capital  issue  and  that's 
worth  reading.  This  morning  I  will  put  my  particular  spin  on  it.  What  do  we  do  next?  I  have 
three  very  simple  recommendations,  and  they  are  all  related: 

1 .  We  need  to  sharpen  the  tools  we  are  using  and  to  improve  our  asset  utilization. 

2.  We  need  to  shorten  the  cycle  time  for  the  introduction  of  new  technology  in  the 
industry. 

3.  We  need  to  cooperate  and  work  together  better  than  ever. 

So  what  does  this  mean?  Firstly,  I  think  that  we  cannot  shrink  ourselves  into  prosperity. 
I  suspect  and  fear  that  some  railroad  organizations  have  been  so  accustomed  to  cost  cutting 
that  perhaps  we  have  become  shortsighted.  I  know  we  have  a  lot  of  technology  that  is  com- 
ing, such  as  AC  locomotive,  electronic  freight  car  brakes,  and  so  forth.  I  will  return  to  those 
topics  in  a  second.  But  I  fear  some  of  us  have  become  a  little  short-term  in  our  focus  and  I 
will  remind  you  as  one  author  writing  about  Ford  Motor  Company  in  the  1960s  said  that  the 
idea  that  companies  seemed  to  have  at  that  time  about  cost  control  was  to  take  an  inch  off  the 
tailpipe  each  year.  We  cannot  afford  to  use  a  little  thinner  castings  in  our  components  or  take 
an  inch  off  the  air  brake  hoses  each  year  if  we  are  going  to  be  successful  in  the  long  run. 

Instead,  we  need  to  invest  new  resources,  or  redeploy  our  current  resources,  into  devel- 
oping a  better  understanding  of  how  to  use  our  assets  more  effectively.  We  need  to  join  with 
our  suppliers  to  use  a  common  approach  in  language  based  on  rational  analysis.  You  don't 
have  this  to  the  same  degree  that  we  do;  but  we  need  to  use  the  same  approach  where  inter- 
change standards  are  concerned. 
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What  do  I  mean  here  by  sharpening  our  tools  in  order  to  improve  our  asset  utilization?  If 
you  bear  with  me,  I  am  going  to  give  you  one  or  two  examples  and  these  are  from  the 
mechanical  area.  Firstly,  the  Field  Manual  and  the  Manual  Standards  and  Recommended 
Practices  govern  our  freight  car  management.  These  rules  are  the  result  of  numerous  industry 
meetings  and  they  state  what  we  are  required  to  do.  Many  of  them  are  also  incorporated  into 
the  Federal  Regulations  and  they  have  become  law.  If  you  look  in  these  manuals  for  a  rule, 
for  example,  on  when  a  freight  car  roller  bearing  has  exceeded  its  useful  life,  you  will  look  in 
vain  because  it  is  not  in  there.  What  is  in  there  is  a  rule  that  says  if  an  axle  is  removed  for  any 
reason,  for  example  a  worn-out  wheel  or  a  shell  tread,  then  the  bearings  must  automatically 
be  reconditioned.  Although  I  am  sure  all  of  us  would  agree  that  at  some  point  bearings  are 
going  to  be  in  need  of  reconditioning,  our  own  Manual  of  Standards  and  Practices  says  that 
wheel  condition  or  axle  condition  is  going  to  be  the  signal  as  to  what  the  right  time  is  to  con- 
dition the  bearing.  I  have  no  idea  how  we  ended  up  with  this  rule. 

It  reminds  me  of  what  a  French  revolutionary  said  about  laws,  "they  are  like  sausages; 
you  really  never  want  to  watch  them  being  made.  Anyway,  the  result  here  is  quite  a  mess  of 
leftovers  in  my  judgment,  that  are  packaged  together.  Here  is  one  more  example  in  the 
mechanical  area.  This  one  concerns  traction  motor  support  bearings.  The  manufacturer  sug- 
gests that  we  change  our  motor  oil  annually  for  support  bearings.  We  don't  do  that,  however, 
and  we  don't  do  it  because  we  have  found  that  the  more  we  fool  around  with  removing  and 
replacing  support  bearing  wicks,  the  more  failed  bearings  we  have.  However,  on  some 
motors  we  do  get  by  with  just  sweetening  the  oil  and  waiting  for  the  wheels  to  wear  out.  We 
asked  for  technical  advice  from  our  supplier  on  this.  They  responded  that  the  greatest  factor 
influencing  our  failure  rate  was  not  following  their  recommendation  to  change  out  the  motor 
support  bearing  oil  for  all  traction  motors  on  the  schedule  they  require,  as  all  other  railroads 
appear  to  be  doing. 

Again  we  scratched  our  heads  over  this  because  on  some  motors  it  works  and  on  some 
motors  it  doesn't.  So  we  got  very  confused.  Someone  gave  us  the  idea  of  putting  in  an  oil 
additive.  We  did  that  and  then  stood  back  to  see  if  it  made  any  difference.  We  couldn't  tell  if 
it  made  any  difference  or  not.  The  bottom  line  is  we  wasted  a  lot  of  time  by  confusing  our- 
selves and  playing  around  with  different  things. 

What  I  would  like  to  do  is  illustrate  a  better  approach  and  this  is  the  one  that  we  eventu- 
ally used.  It  involved  some  tools  of  the  kind  that  I'm  talking  about.  In  this  instance,  we  called 
Duane  and  Weibull  Analysis.  We  used  them  to  evaluate  the  useful  life  and  failure  modes  of 
the  traction  motor  support  bearings.  As  a  result  of  our  tests,  we  found  out  a  lot  about  the  dif- 
ference between  the  two  motors  and  our  maintenance  practices  and  we  also  figured  out  that 
the  oil  additive  that  we  put  in  didn't  make  any  difference. 

This  is  a  Duane  plotting  model  which  was  used  to  chart  cumulative  failures  against 
cumulative  days.  In  order  to  generate  a  straight  line  on  this,  both  scales,  X  and  Y  are  logged. 
What  this  model  provides  is  a  method  for  evaluating  overall  system  reliability. 

If  the  system  reliability  is  constant,  the  slope  should  be  one.  If  the  reliability  is  improv- 
ing, the  slope  will  be  less  than  one.  If  the  reliability  is  increasing,  it  will  be  greater  than  one. 

This  model  was  quite  helpful  in  identifying  differences  between  different  facilities  per- 
forming the  same  assembly  task.  You  can  also  evaluate  the  effect  of  more  training  or  putting 
more  people  on  the  job  and  see  what  happens  to  the  slope  of  this  line.  Now  on  the  plot  that  is 
shown  here,  you  can  see  a  point  of  inflection.  That  was  at  approximately  10,000  cumulative 
days.  This  happened  to  correspond  to  a  time  when  we  made  a  change  in  our  traction  motor 
combo  assembly  procedures.  So  although  we  made  the  change  in  order  to  decrease  our  costs, 
what  happened  was  a  decrease  in  the  reliability  of  the  component. 

The  next  thing  we  did  was  to  perform  a  Weibull  Analysis  on  the  support  bearings  for  the 
different  motors.  We  got  at  least  two  different  types  of  traction  motors.  Weibull  can  be  used 
for  a  specific  component  and  will  show  you  in  a  probabilistic  manner  how  the  mileage  and 
time  and  so  forth  affect  the  failure  rate  of  the  component. 
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In  this  plot  what  you  see  is  actually  two  different  motors  and  two  plots  for  each  motor. 
The  top  line  is  one  motor  and  then  there  is  a  bottom  line  here  that  then  curves  upward  also. 
Those  are  two  different  motor  types.  This  is  called  a  Weibull  distribution  and  it  shows  two 
failure  modes  associated  with  a  component.  The  lower  slope  is  the  first  stage  of  failure  and 
the  second  steeper  slope  is  the  final  wear  out  mode.  Since  the  slope  of  the  lower  part  is  less 
than  one,  it  is  referred  to  as  an  infant  mortality  mode.  Where  the  line  becomes  very  steep,  it  is 
referred  to  as  a  rapid  wear  out  failure  mode.  On  the  Y  axis  is  the  probability  of  failure  in  per- 
cent and  on  the  X  axis  are  the  miles  that  the  components  have  traveled. 

The  way  to  interpret  the  lines  for  the  top  traction  motor  is  that  if  you  run  these  motors  to 
about  220,000  miles  you  will  find  there  is  about  a  two  percent  probability  of  failure.  If  you 
run  to  335,000  miles,  there  is  a  five  percent  probability  of  failure.  That  sounds  like  it  is  pretty 
good,  but  if  you  look  at  the  bottom  traction  motor,  the  bottom  set  of  lines,  you  will  find  that 
you  can  go  370,000  miles  with  a  two  percent  failure  probability  and  430,000  miles  with  a 
five  percent  failure  probability.  So  with  one  motor  type  you  can  run  an  extra  100,000  miles  or 
so  with  the  same  basic  failure  rate. 

The  other  thing  to  notice  is  the  slope  of  these  two  curves.  The  bottom  part  is  roughly  the 
same  which  means  that  the  failure  modes  are  roughly  the  same.  The  difference  then  is  likely 
to  be  in  the  design.  If  we  were  doing  this  right  and  we  were  trying  to  run  at  a  two  percent 
probability  of  failure  we  would  stick  with  one  motor  at  220,000  miles  and  with  the  other  at 
350,000  miles.  Of  course,  the  problem  is  we  don't.  We  didn't  do  that.  We  maintained  that  the 
two  motors  are  the  same  with  different  failure  rates.  We  didn't  understand  why  one  motor 
was  failing  earlier  than  the  other. 

What  you  are  seeing  here  is  that  by  using  this  type  of  analysis,  you  can  determine  the 
probability  of  failure  for  a  variety  of  components  and  you  can  tailor  your  maintenance  prac- 
tices accordingly. 

Now  these  are  the  types  of  tools  that  I  think  we  need  to  use  more  often.  As  an  industry  I 
think  that  we  cannot  afford  to  test  a  new  component  anymore  by  installing  it  on  a  freight  car, 
for  example,  and  running  it  around  for  a  while  and  seeing  how  it  does.  We  have  done  that  a 
lot.  Both  the  railroads  and  the  suppliers  need  to  use  this  type  of  tool  so  we  can  sharpen  our 
dialogue  and  improve  our  asset  utilization.  It  will  also  enable  us  to  talk  a  lot  more  factually 
about  our  problems  and  gain  a  better  understanding  about  maintenance  and  design  of  our 
components  and  improve  the  overall  reliability  of  our  transportation  product. 

I  don't  know  if  these  kinds  of  tools  are  in  use  in  the  engineering  or  bridge  areas  at  all.  I 
would  suspect  that  they  may  be  susceptible  to  those  fields  just  as  they  are  in  mine  and  cer- 
tainly, of  course,  in  work  equipment  you  are  talking  about  mechanical  issues  as  well. 

Incidentally,  I  learned  a  couple  of  days  ago  that  Jolene  Molitoris  is  going  to  be  speaking 
after  me.  I  might  just  add  one  further  word  about  these  tools  in  the  context  of  FRA  regula- 
tions. Personally,  I  think  with  these  kinds  of  tools  you  can  set  performance  standards  for  your 
equipment  and  in  this  way  you  can  achieve  regulatory  goals  of  safety  or  health  or  efficiency 
or  whatever.  From  my  standpoint  it  would  certainly  be  a  lot  better  than  the  command  and 
control  type  where  you  are  down  to  measuring  centimeters  and  inches  and  so  forth  as  to 
whether  or  not  you  comply.  I  would  like  to  see  the  FRA  step  back  and  use  more  performance 
standards,  allow  us  to  use  analytical  tools  like  these,  and  our  own  ingenuity  and  creativity  to 
achieve  the  social  goals.  Frankly,  you  would  have  fewer  people  in  government  there  just  to 
see  if  we  meet  the  performance  standards  or  not.  It  would  probably  be  cheaper  for  the  gov- 
ernment as  well. 

Anyway,  my  second  theme  here  is  the  need  to  reduce  dramatically  the  cycle  time 
required  for  the  introduction  of  new  technology.  For  example,  in  my  area,  although  undesired 
emergencies  have  been  a  well-known  problem  on  railroads,  it  still  took  four  or  five  years  for 
the  industry  to  adopt  what  are  called  ABDX  and  DB60  stabilized  brake  valves.  I  think  really 
to  some  extent  the  railroad  industry  is  like  the  United  States  automotive  manufacturers  that 
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used  to  be  accustomed  to  a  60-month  cycle  time  for  new  product  introduction.  The  Japanese, 
of  course,  set  a  48-month  cycle  time.  We  all  know  who  gained  market  share  when  that  situa- 
tion existed. 

Over  the  past  few  years,  the  U.S.  manufacturers  have  brought  their  new  product  intro- 
duction cycle  down  to  48  months  and  I  was  looking  in  some  automotive  trade  magazines 
recently  and  noted  that  Ford  and  General  Motors  are  now  bringing  that  cycle  down  to  35 
months.  That  is  35  months  to  design  and  introduce  an  entire  new  car.  I  guess  the  question  I 
would  ask  is  how  long  does  it  take  us  to  introduce  just  one  component  or  one  change  in  the 
industry. 

I  am  afraid  that  we  may  have  gotten  used  to  some  methods  and  practices  that  don't 
make  a  lot  of  sense.  We  have  gotten  used  to  some  obstacles  in  the  industry  that  we  think  are 
part  of  the  industry  and  ultimately  we  have  gotten  used  to  a  pace  of  technology  change  that  is 
just  awfully  slow  for  our  competitive  environment.  We  need  to  understand  that,  certainly  out- 
side this  industry,  technological  change  is  happening  faster  and  faster.  Just  to  give  you  some 
perspective  on  that,  photography  took  112  years  from  the  discovery  of  the  technology  to  its 
implementation  as  a  commercial  product.  The  telephone  took  56  years.  The  radio  took  15 
years.  Television  took  12  years,  but  then  it  took  only  six  years  to  develop  a  working  atomic 
bomb.  It  took  five  years  for  the  first  transistors,  and  I  think  as  we  all  know  we  can  get  a  mips 
(millions  of  instructions  per  second)  of  computing  power  in  one  mass-produced  chip  and  that 
is  going  to  be  obsolete  in  a  matter  of  months.  In  my  view,  we  need  to  be  part  of  the  technolo- 
gy revolution  or  we  are  in  danger  of  being  left  behind. 

What  are  some  of  the  key  technologies  that  I  am  talking  about  here  on  the  railroads? 
Here  is  a  short  list  of  those  all  the  way  from  those  that  have  been  introduced  but  still  have 
problems  to  those  that  are  coming:  125-ton  double-stacks,  heavy  axle  loads,  wayside  detec- 
tion, AC  locomotives,  electronic  brakes  and  so  on.  There  is  a  lot  coming.  In  my  view,  we 
very  much  need  the  productivity  these  innovations  represent,  and  we  need  to  do  everything 
possible  to  accelerate  their  introduction.  As  you  will  see  in  a  second,  almost  all  this  technolo- 
gy has  significant  implications  for  our  track  and  bridges. 

My  third  thought  is  not  very  innovative  but  I  think  we  need  to  keep  it  constantly  in 
mind.  We  really  need  to  work  better  together  more  than  we  ever  have  in  the  past.  I  am  talking 
about  between  the  railroads  and  between  departments  within  railroads.  You  all  may  be  famil- 
iar with  what  is  called  a  prisoners'  dilemma  game.  This  is  a  classic  situation  where  two  pris- 
oners are  separated  from  each  other.  They  are  interrogated  individually.  Each  one  by  impli- 
cating their  friend  can  cut  a  good  deal  for  themselves  and  shorten  their  prison  time.  On  the 
other  hand,  if  each  one  does  what  is  best  for  their  partner,  they  both  have  a  chance  of  getting 
off  scott  free.  What  this  game  basically  evaluates  is  the  conditions  under  which  people  act  for 
the  mutual  benefit  versus  their  own  individual  benefit. 

In  short,  I  think  we  need  to  keep  this  kind  of  thing  in  mind  and  in  all  cases  remember  to 
think  about  how  to  create  some  joint  optimal  results;  both  in  terms  of  our  work  with  other 
railroads  and  with  other  departments.  You  will  see  as  we  talk  more  about  technology  that 
cooperation  and  integration  is  vital  in  order  to  bring  this  technology  into  the  railroad  industry. 

Let's  just  take  a  minute  here  and  look  at  some  of  these  new  technologies  and  how  they 
impact  track  and  bridges.  The  first  one  that  comes  to  my  mind  is  something  that  we  have  all 
been  working  on  and  that  is  the  125  ton  double-stack  cars.  Not  long  after  these  were  intro- 
duced, we  began  to  experience  gauge  widening  derailments  in  mild  curves  of  three  to  five 
degrees  at  medium  speeds.  Investigation  over  a  two-year  period  has  revealed  that  there  is  a 
fundamental  difference  between  double-stacks  and  conventional  cars  and  it  was  found  that 
leading  trucks  on  freight  cars  have  more  difficulty  negotiating  curves  than  do  trailing  trucks. 
When  the  leading  truck  warps,  it  can  apply  gauge  spreading  forces  in  mild  curves  that  are 
sufficient  to  roll  over  the  low  rail. 
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In  conventional  cars,  this  has  historically  not  been  a  problem  because  there  is  usually  a 
trailing  truck  right  behind  the  leading  truck.  But  on  an  articulated  car,  there  can  be  five  lead- 
ing trucks  in  a  row  and  if  the  car  is  heavy  enough  to  apply  all  the  potential  gauge  spreading 
force  to  the  top  of  the  low  rail,  it  may  roll  over. 

To  solve  this  from  the  mechanical  side,  we  are  working  on  reducing  the  center  plate  fric- 
tion, truck  warp,  and  side  bearing  friction.  On  a  warped  truck  when  the  truck  doesn't  want  to 
steer  around  curves,  this  may  be  because  friction  in  the  center  plates  and  side  bearings  can  be 
greater  than  the  wheel  set's  ability  to  steer  and  rotate  the  truck  without  flange  contact.  Once 
the  flange  contacts  the  high  rail,  then  the  truck  parallels  against  the  curve  causing  the  wheels 
to  dig  into  the  high  rail  even  more.  This  applies  extreme  gauge  widening  forces  enough  in 
some  cases  to  roll  over  the  low  rail.  These  issues  are  being  addressed  on  the  mechanical  side 
and  testing  will  produce  the  best  compromise  to  minimize  this  kind  of  truck  warp. 

This  slide  actually  shows  all  the  125-ton  issues.  On  the  track  side,  the  issues  center 
around  rail  lubrication,  rail  profile  with  grinding  patterns  causing  two-point  contact,  wide 
gauge,  and  rail  restraint.  On  the  Union  Pacific,  we  have  worked  with  the  maintenance  of  way 
people  to  develop  solutions  to  minimize  the  track  contribution.  If  we  lube  the  high  rail  on  a 
curve,  we  also  now  lube  the  low  rail.  So  if  the  truck  steering  forces  are  lost  at  least  we  have 
some  lube  on  the  low  rail  so  the  wheel  will  slip  a  little  rather  than  roll  the  rail  over.  Our  rail 
grinding  people  have  worked  diligently  to  develop  patterns  that  do  not  produce  a  two-point 
contact  on  the  high  rail.  This  helps  keep  the  steering  forces  intact  through  the  curves  so  the 
truck  does  not  warp. 

We  are  also  upgrading  our  track  with  concrete  ties  to  improve  rail  restraint  and  in  criti- 
cal locations  we  are  putting  curve  blocks  in  until  we  can  get  concrete  ties  in. 

Now,  another  technology  that  has  been  under  development  for  some  time  is  heavy  axle 
loads.  By  the  way,  you  may  not  have  known  this  but  heavy  axle  loads  originated  in  the  Soviet 
Union  at  about  the  time  of  Stalin.  You  can  read  about  the  introduction  in  the  Soviet  Union  in 
Alexander  Solzhenitsyn's  Gulag  Archipelago.  In  this,  he  discusses  the  pernicious  influence  of 
the  old  engineers  and  the  contrast  with  right-thinking  socialist  leaders.  Speaking  as  I  am  to  a 
group  of  engineers,  some  of  whom  may  be  old  engineers,  I  thought  you  might  appreciate  this 
section  from  Solzhenitsyn,  "What  accomplished  villains  these  old  engineers  were.  What  dia- 
bolical means  of  sabotage  they  find.  Nikolai  Carlovich  pretended  to  be  terribly  devoted  to  the 
development  of  a  new  economy  and  he  loved  to  give  advice.  One  such  pernicious  piece  of 
advice  was  to  increase  the  size  of  freight  trains  and  not  worry  about  heavier  axle  loads.  The 
secret  police  exposed  Von  Matkin  and  he  was  shot. 

His  objective  had  been  to  wear  out  rails  and  roadbeds,  freight  cars  and  locomotives,  so 
as  to  leave  the  Republic  without  railroads  in  case  of  foreign  military  intervention.  However, 
when,  not  long  after  the  new  peoples  commissar  railroads,  Comrade  Kangonivich,  ordered 
the  average  load  should  be  increased,  even  double  and  triple  them,  and  for  this  discovery 
received  the  Order  of  Lenin  along  with  the  others  of  our  leaders,  the  malicious  engineers  who 
protested  became  known  as  limitors.  They  raised  the  outcry  that  this  was  too  much  and  would 
result  in  the  breakdown  of  the  rolling  stock  and  they  were  rightly  shot  for  their  lack  of  faith  in 
the  possibilities  of  socialist  transport."  Sometimes  you  just  can't  win.  Anyway  these  limitors 
were  pursued  for  several  years  in  all  branches  of  the  economy.  "They  brandished  their  formu- 
las and  calculations  and  refused  to  understand  that  bridges  could  respond  to  the  enthusiasm  of 
the  personnel.  The  only  thing  which  at  times  delayed  the  arrest  of  the  old  engineers  was  the 
absence  of  a  new  batch  to  take  their  place."  So  all  of  you  old  engineers  out  there,  beware. 
You  may  be  safe  only  if  there  is  no  one  behind  you. 

Fortunately,  and  we  can  check  with  Jolene  Molitoris  on  this,  I  think  that  the  trend  of 
thinking  in  the  U.S.  is  clearly  that  heavy-axle  loads  are  coming  and  that  trend  is  not  likely  to 
be  reversed.  I  hope  we  won't  be  shot. 

In  early  June,  the  International  Heavy  Haul  Conference  was  held  in  Omaha.  It  was  obvi- 
ous at  that  conference  that  our  industry  is  moving  towards  heavy-axle  loads.  Papers  were  pre- 
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sented  from  all  over  the  world  on  subjects  such  as  new  generation  AC  locomotives,  brake 
systems,  wheel  set  management,  and  track  dynamics.  The  AAR  recognizes  that  286,000 
pound  cars  are  a  viable  technology.  The  new  six-axle  AC  locomotives  that  Union  Pacific  has 
signed  up  to  buy  are  going  to  weigh  420,000  pounds  or  70,000  pounds  per  axle.  The  whole 
movement  towards  heavier  axle  loads,  of  course,  presents  really  big  challenges  for  our  track 
and  bridge  structures. 

On  our  railroad,  not  all  of  our  routes  can  take  heavy-axle  load  trains.  If  what  I  said  is 
true  about  needing  to  earn  our  cost  of  capital,  however,  we  do  need  these  heavy-axle  load 
trains  and  we  also  need  some  very  innovative  solutions  to  carrying  that  traffic  across  our 
bridges  and  roadbeds.  So  any  limitors  out  there  or  old  engineers,  you  need  to  put  your  think- 
ing caps  on  for  this  one. 

On  the  mechanical  side,  as  our  equipment  grows  to  these  heavier  loads,  the  stress  and 
working  components  such  as  draft  components,  brakes,  wheels,  and  bearings  increases  dra- 
matically. We  are  already  finding  that  the  maintenance  and  manufacturing  practices  of  the 
past  are  not  going  to  be  acceptable.  For  example,  couplers  with  casting  veracity  fail  before  it 
is  usually  expected.  Brake  shoes  are  failing  from  excessive  load  and  vibration.  The  AAR 
rebuild  limits  for  internal  bearing  components  are  just  not  adequate.  For  example,  the  cone 
bore  bearing  dimension  has  proved  to  be  extremely  critical  when  bearings  are  loaded  to 
286,000  pounds. 

There  are  also  some  things  that  can  be  done  to  right-of-ways  that  would  help.  For  exam- 
ple, in  undulating  territory  it  could  be  regraded  to  minimize  the  chances  of  broken  knuckles. 
There  are  locations  now  that  we  are  seeing  that  are  almost  impossible  for  engineers  to  negoti- 
ate without  placing  fatigue  building  loads  on  knuckles.  Even  drag  braking  techniques  seem 
not  to  be  able  to  totally  eliminate  the  problem.  A  roller  coaster  grade  with  just  a  few  feet  of 
elevation  change  can  cause  enough  problems  that  a  look  at  the  cost  benefit  tradeoffs  might  be 
warranted.  So  that's  heavy-axle  loads. 

Improvements  are  also  coming  in  wayside  detection  equipment.  This  is  a  slide  of  an 
acoustic  bearing  detector.  This  identifies  bearings  that  have  defective  components,  but  which 
are  not  in  imminent  danger  of  burn  off.  What  an  acoustic  detector  does  is  listen  to  the  bear- 
ings as  they  go  by.  This  is  a  spalled  cone  and  that  will  cause  a  noisy  bearing.  The  bearings 
have  a  normal  noise  signature  that  is  recognized  by  the  detector.  There  is  also  a  speed  detec- 
tor at  the  same  location  as  the  acoustic  detector.  By  listening  to  the  signature  and  knowing  the 
speed,  the  detector  knows  what  size  of  bearing  you  are  working  with.  If  the  raceway  or  the 
rollers  have  a  spall  then  abnormal  clicks  are  demodulated  from  the  sound  spectrum  and  they 
are  recorded  as  an  alarm.  This  technology  gives  us  a  chance  to  get  the  car  to  a  regular  mainte- 
nance location  or  even  to  a  car  owner  without  delaying  a  train. 

We  are  also  using  wheel  impact  detectors.  This  slide  is  an  overall  look  at  the  site.  There 
is  a  fascinating  picture  of  the  site  close-up.  The  out-of-round  or  wheel  impact  detector  shown 
in  these  two  slides  identify  wheels  that  impact  the  rail  with  loads  of  over  100,000  pounds. 
This  has  some  influence  on  bearings,  but  the  greatest  benefit  may  be  the  effect  on  track. 
Cyclic  impacts  can  cause  concrete  ties  to  crack  and  track  work  to  deteriorate  with  prolonged 
exposure.  The  wheel  impact  detector  is  located  on  a  special  section  of  track  that  is  instru- 
mented with  strain  gauges  that  are  able  to  detect  varying  vertical  loads  as  the  wheels  roll 
over.  It  seems  to  work  best  at  speeds  of  over  40  miles  an  hour  and  we  use  this  detector  to 
identify  high  impact  wheels  and  to  change  them  out  before  they  pound  the  track  work  or  con- 
crete ties  too  much. 

On  the  locomotive  side  we  are  doing  some  interesting  things  as  well.  This  year  and  next 
we  are  going  to  receive  locomotives  with  a  brand  new  technology  from  three  locomotive 
builders.  These  are  three  pictures  of  our  liquid  natural  gas  locomotives.  It's  going  to  be  tested 
on  four  road  and  two  switch  locomotives  over  the  next  two  years.  This  technology  also  has 
ramifications  for  track  and  structures  people. 


Shown  here  is  a  pilot  site  in  Los  Angeles.  This  is  literally  rocket  science.  LNG  is  a  cryo- 
genic material  at  about  minus  240  degrees  Fahrenheit  and  it  is  pressurized  at  50  psi.  It 
requires  a  vacuum  insulated  storage  tank,  pipes  and  cryogenic  pumps.  The  technology  is  sig- 
nificantly different  from  anything  we  are  used  to  in  diesel  technology.  Anyone  building  these 
facilities  will  have  to  brush  up  on  their  cryogenic  skills.  If  this  technology  takes  off,  no  pun 
intended,  then  we  will  all  be  learning  about  how  to  handle  a  new  material.  By  the  way,  it  is 
really  very  safe.  It's  fun  to  make  jokes  about  it,  but,  in  fact,  any  leaks  of  this  material  vapor- 
ize immediately.  It's  not  like  gas  that  you  have  in  your  home  which  pools  and  is  very  explo- 
sive. This  stuff  will  vaporize  immediately. 

Our  maintenance  facilities  are  going  to  be  in  need  of  new  ventilation  technology. 
Currently  we  are  planning  to  defuel  units  if  they  have  to  come  into  an  enclosed  shop.  But  if 
the  facility  is  properly  designed  to  vent  an  accidental  leak  then  defueling  would  not  be 
required  which  would  be  a  big  advantage  from  an  operations  standpoint. 

Another  change  in  the  locomotive  side  is  AC  locomotives.  In  the  next  year  we  are  going 
to  receive  our  first  locomotives  that  are  going  to  be  upgraded  to  6,000  horsepower.  These 
new  AC  high  horsepower  units  will  introduce  higher  stress  to  the  track  structure  than  we  are 
currently  seeing.  In  addition  to  the  higher  axle  weights,  which  I  mentioned  earlier,  the  trac- 
tive effort  is  going  to  be  50  to  80  percent  higher  than  our  highest  current  locomotives.  This 
means  fewer  units  on  the  train  and  higher  rail  contact  stresses.  These  stresses  may  cause 
shelling  of  the  wheels  and  rail. 

There  is  some  evidence  also  that  adhesion  control  on  these  units  is  so  efficient  that  the 
wheels  will  not  slip,  but  they  will  pick  out  little  pieces  from  the  rail  instead.  All  the  news  is 
not  bad.  Radial  trucks  should  mitigate  some  of  the  flange  wear  in  curves  and  distributed 
power  could  spread  the  total  tractive  effort  over  more  length  of  rail  which  should  help  rail 
creep. 

The  technology  is  almost  here  to  make  distributed  power  a  reality.  Locotrol  3,  which  is 
operated  by  a  simple  panel,  is  currently  under  test  on  our  railroad  and  when  fully  implement- 
ed will  be  able  to  control  the  train  better  and  stress  the  cars  and  track  less.  When  all  the  power 
is  on  the  front  of  the  train,  the  longitudinal  loads  on  just  200  or  300  feet  of  track  are  tremen- 
dous, sometimes  in  the  order  of  0.5  million  pounds.  A  Locotrol  may  not  reduce  the  total  load, 
but  it  can  spread  it  out  over  a  lot  more  track  and  we  are  working  hard  on  this  system.  We 
expect  also  this  total  loading  to  be  applied  much  more  smoothly  so  that  dynamic  inputs  may 
be  less. 

With  all  the  new  technologies  coming  in  the  locomotive  area,  we  are  also  gearing  up  on 
the  freight  car  side  to  try  and  stop  the  trains  more  efficiently  and  quickly.  You  may  be  famil- 
iar with  the  term  electro  pneumatic  brake.  This  uses  an  electronic  means  to  apply  and  release 
the  air  brakes. 

Shown  here  is  one  vendor's  control  unit  which  attaches  on  each  freight  car.  This  advan- 
tage to  EP  is  that  all  the  brakes  on  the  train  can  be  set  and  released  at  the  same  time  at  least 
within  the  limits  of  speed  of  light.  The  result  is  much  smoother  train  handling  and  significant- 
ly shorter  stopping  distances.  EP  will  also  have  a  graduated  release  which  means  you  can  also 
adjust  the  brake  on  and  off  similar  to  the  way  that  you  can  on  an  automobile  to  control  speed. 
The  improvement  to  running  time  and  train  handling  seems  obvious,  but  what  isn't  so  obvi- 
ous is  the  effect  on  track.  It  will  be  able  to  run  faster  and  stop  more  quickly.  The  concern  is  if 
you  stop  a  train  quicker,  you  might  have  a  tendency  to  push  the  rail  and  cause  buckling.  We 
are  really  on  the  edge  of  the  envelope  here  and  only  after  we  get  some  experience  in  testing 
will  we  see  what  the  real  limits  are,  but  there  are  some  significant  issues  here  for  track  and 
bridges  as  well. 

You  can  see  from  this  brief  rundown  that  a  lot  of  technologies  and  processes  are  coming 
down  the  road.  Almost  all  this  technology  has  a  big  impact  on  our  track  and  bridge  structures. 
As  I  said  earlier,  I  think  it  is  imperative  that  we  introduce  this  technology  at  the  quickest  pos- 
sible speed.  To  do  this  is  going  to  require  a  very  coordinated  effort  between  departments  and 
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between  railroads  and  personally  I  think,  over  the  long  run  anyway,  the  only  thing  that  is  at 
stake  here  is  our  future. 

I  think  our  number  one  strategic  problem  is  going  to  be  earning  our  cost  of  capital.  I 
don't  see  that  occurring  unless  we  really  sharpen  the  tools  that  we  are  using  and  improve  our 
asset  utilization.  We  need  to  learn  and  study  reliability  engineering  techniques.  We  need  to 
accelerate  the  pace  of  technology  change.  We  also  we  need  to  work  together. 

As  you  spend  time  in  the  conferences,  I  know  you  are  doing  a  lot  of  these  things  any- 
way, all  I  would  ask  is  that  you  openly  share  your  successes  and  failures  with  your  suppliers, 
your  customers,  your  fellow  colleagues,  and  your  railroads.  Use  the  information  to  make  log- 
ical, smart  decisions.  Of  course,  stay  away  from  information  that  can  run  afoul  of  anti-trust 
laws.  This  is  not  a  legal  opinion.  I  think  exchanges  of  technical  information  are  fine. 

Secondly,  if  you  are  not  already  familiar  with  the  techniques  of  reliability  engineering, 
you  might  become  so.  There  are  a  lot  of  industries  out  there,  aircraft  and  automotive  for 
example,  which  have  been  using  these  techniques  for  years. 

Thirdly,  think  about  how  to  accelerate  the  pace  of  change  in  our  industry.  We  have  had  a 
good  run,  but  we  are  not  earning  our  cost  of  capital  and  I  think  we  need  to  prove  that  a 
mature  capital  intensive  industry,  something  that  people  still  think  is  a  dinosaur  can  be  nim- 
ble, flexible,  and  innovative. 

Thank  you  very  much.  (Applause) 

President  Steele:  Thank  you,  Harris,  for  your  innovative  ideas  of  the  future  and  what 
we  are  faced  with  today. 

I  would  like  to  have  John  Van  Huis  to  come  up  and  introduce  our  next  guest  speaker. 

Mr.  Van  Huis:  Thank  you,  Don.  It  is  my  pleasure  today  to  introduce  Ms.  Jolene 
Molitoris.  Ms.  Molitoris  was  officially  sworn  in  as  the  administrator  of  the  Federal  Railroad 
Administration  by  Secretary  of  Transportation,  Federico  Pena  on  September  8,  1993. 

As  the  first  woman  to  head  the  FRA,  Ms.  Molitoris  brings  to  the  senior  post  broad  rail 
experience.  From  1977  to  1983,  she  worked  for  the  Ohio  Rail  Transportation  Authority 
where  she  began  as  an  assistant  liaison  officer.  She  eventually  worked  up  to  become  deputy 
director  and  eventually  attained  the  position  of  executive  director. 

From  1983  to  1991,  she  was  the  deputy  director  of  the  Ohio  Department  of 
Transportation.  In  that  role,  Ms.  Molitoris  is  credited  with  developing  a  proactive  and  nation- 
ally recognized  rail  program.  She  has  worked  on  rail  issues  on  both  the  state  and  national 
level.  She  served  for  two  terms  as  chairperson  of  Region  One  of  the  National  Conference  of 
State  Rail  Officials  and  in  1989  and  1992  was  the  recipient  of  the  MagLev  High  Speed  Rail 
Association  President's  Award  for  outstanding  achievement. 

Ms.  Molitoris  holds  a  B.A.  from  Catholic  University  of  America  and  an  M.A.  from  Case 
Western  Reserve  and  was  the  first  executive  director  of  the  Literacy  Initiative,  a  private  adult 
literacy  organization.  In  addition,  Ms.  Molitoris  has  taught  at  the  junior  high  school,  high 
school,  and  college  levels  in  her  native  state  of  Ohio. 

After  her  speech,  Ms.  Molitoris  has  asked  to  go  through  our  training  and  video  room  and 
I  would  ask  that  persons  responsible  for  any  of  the  videos  in  that  room  please  go  with  her.  I 
would  ask  that  the  remainder  of  the  group  stay  for  our  next  speaker. 

It  is  my  pleasure  to  introduce  Ms.  Jolene  Molitoris.  (Applause) 
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ADDRESS 

Jolene  Molitoris 

Administrator 
Federal  Railroad  Administration 

Good  morning.  It  is  kind  of  fun  to  follow  Harris.  Harris,  you  gave  me  so  many  wonder- 
ful opportunities  for  segue. 

First  of  all,  I  can  tell  you  that  we  are  not  poor,  unhappy,  and  if  we  were,  we  wouldn't  be 
satisfied  with  that.  Second,  I  can  tell  you  that  when  I  testified  in  front  of  the  Senate  before  my 
confirmation  in  July,  1993,  part  of  my  testimony  was  focused  on  my  intent  to  push  perfor- 
mance standards  as  part  of  the  process  of  rulemaking  and  for  regulation  at  the  FRA.  So  what 
that  tells  me  is  we  need  to  tell  our  story.  We  will  be  talking  about  some  of  the  new  initiatives 
of  FRA  in  a  few  minutes,  but  the  thing  I  really  want  to  assure  you  is  that  although  in  the 
administration  before  mine  there  was  a  real  serious  intent  to  arm  our  inspectors,  I  want  all 
engineers  to  know  that  we  will  not  arm  our  inspectors  and  that  is  not  our  strategy  for  achiev- 
ing safety. 

John,  thanks  so  much  for  your  introduction,  and  Mike  and  Gene  Schubel,  I  really  appre- 
ciate being  here  today.  I  see  some  familiar  faces.  Judi  Meyerhoeffer,  my  partner  in  January  of 
this  year  when  we  went  to  the  Pan  American  Congress  with  a  delegation  of  American  compa- 
nies who  went  with  me  to  let  people  in  South  America  know  that  the  best  manufacturers  and 
operators  and  maintainers  of  railroads  in  the  world  are  in  the  United  States  of  North  America. 
We  were  successful  because  we  went  as  a  team  to  talk  about  what  we  can  do  together. 

I  know  from  many  of  the  partners  with  me  down  there  that  contracts  have  come  into 
being  as  soon  as  three  months  after  our  trip.  It  was  very  exciting  to  see.  In  fact,  one  of  the 
things  that  I  remember  is  during  the  kick  off  speech  of  the  Pan  American  Congress  which  I 
gave  all  in  Spanish,  they  thought  I  could  speak  it,  they  don't  know  I  can  only  read  it  well,  I 
introduced  all  of  our  delegation  and  everybody  stood  up.  They  said  afterwards  they  felt  like 
the  Olympic  team  because  they  were  getting  all  sorts  of  applause  and  cheers. 

Being  together  as  a  team  with  the  railroad  industry  is  really  a  tremendous  opportunity 
for  us  all.  One  of  the  slides  that  Harris  used  was  cooperating  together.  I  would  add  to  that, 
communicate  together.  Because  I  find  every  day  that  what  we  have  in  front  of  us  are  really 
people  problems  more  than  technical  problems. 

We  will  be  talking  today  a  little  bit  about  the  enormous  quantum  leaps  that  our  industry 
is  taking  in  our  technology  development.  The  future  is  enormously  bright.  Being  the  Federal 
Railroad  Administrator  is  always  an  honor  and  a  privilege,  but  I  have  to  tell  you  that  being 
Administrator  with  a  President  and  a  Secretary  who  not  only  know  that  the  FRA  is  on  the  8th 
floor,  but  spend  time  there  themselves  and,  not  just  talk  about  railroads  as  being  a  crucial  part 
of  the  national  transportation  system,  but  also  invest  important  budget  dollars  in  a  time  of 
cutbacks  in  the  industry  that  they  think  is  crucial  for  the  economy  of  the  21st  century. 

Some  of  you  I  saw  in  Pittsburgh  at  the  Superintendents  meetings.  Let  me  just  introduce 
some  of  my  partners  from  the  FRA.  Gordon  Davids  is  from  our  bridge  department.  Fred 
Dennen  is  deputy  regional  director  here  in  Chicago.  Rich  McCord  is  the  regional  director. 
We  have  an  enormously  fine  leadership  team  here  in  Chicago.  I  always  say  to  our  FRA  team 
members,  don't  be  shy.  Meet  everybody  you  can.  Because  one  of  the  things  we  are  learning 
at  the  FRA  is  that  we  can't  do  our  job  right  if  we  do  it  alone.  We  can't  design  the  best  kind  of 
regulations  and  rules  in  a  room  with  the  door  closed.  That  is  why  that  door  is  open.  Part  of 
the  administration  focus  is  on  the  whole  issue  of  being  proactive  and  inclusive. 

What  we  are  learning  about  regulations  and  safety  is  that  first  of  all,  reaching  the  kind  of 
safety  goals  that  we  have  we  cannot  do  by  regulation  alone.  Regulation  is  one  tool  in  a  whole 
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menu  of  ways  to  reach  safety.  Let  me  say  before  I  go  on  that  I  have  just  enormous  personal 
respect  for  the  over  100  years  of  commitment  these  organizations  have  had  with  regard  to 
safety.  You  are  the  people  who  can  teach  us  the  most  because  what  we  know  is  if  we  go  out 
and  reach  out  to  the  people  doing  the  work  who  are  closest  to  the  issues,  we  will  gain  great 
wisdom. 

As  I  mentioned  to  you,  the  President  and  the  Secretary  have  been  extremely  supportive 
of  what  we  are  doing  at  the  FRA  and  what  you  as  an  industry  are  doing.  Many  of  your  CEOs 
have  sat  personally  with  the  Secretary.  With  the  budget  from  last  year  and  a  five-year  budget 
freeze  we  must  understand  that  we  are  in  a  zero  sum  gain.  If  the  FRA  and  rail  programs  gain 
more  funds,  it  means  that  they  came  out  of  something  else.  That  is  just  the  way  it  is.  And 
when  the  Secretary  recommends  to  the  President  that  programs  at  the  FRA  and  rail  invest- 
ments be  increased,  it  means  that  he  has  made  a  decision  for  rail. 

As  a  matter  of  fact,  next  week  will  be  the  first  secretarial  rail  summit  in  the  history  of 
the  FRA.  This  summit  is  part  of  an  evolution  because  the  Secretary  understands  he  needs  to 
talk  to  you  face  to  face  and  I  understood  that  the  minute  I  walked  in  the  door.  That's  why 
over  the  past  month  we  have  held  18  administrators  round  tables.  An  administrators  round 
table  is  a  brown  bag  lunch  where  leaders  from  across  the  industry  —  labor,  management, 
suppliers,  customers,  and  shippers  come  together  with  me  in  a  not  very  glamorous  conference 
room  and  talk  turkey  about  what  is  really  going  on.  The  opportunity  to  hear  that  in  first  per- 
son has  been  very  exciting  for  me.  It  has  been  a  wonderful  learning  experience  and  from  what 
I  hear  from  the  people  who  have  attended,  it  has  been  extremely  useful.  In  fact,  each  of  these 
administrators  round  tables  has  resulted  in  actions  that  have  been  very  important,  I  believe, 
for  the  way  we  are  reengineering  the  FRA. 

As  you  know,  the  President  has  given  us  a  great  challenge.  He  has  said  it  simply.  "We 
need  to  have  a  government  that  works  better  and  costs  less."  The  National  Performance 
Review  which  was  presented  by  Vice  President  Gore  just  about  a  year  ago  has  made  tremen- 
dous achievements  in  reaching  those  goals.  Just  yesterday  I  was  in  Oklahoma  City  giving  out 
little  hammers  and  those  hammers  are  the  symbol  for  breaking  through  red  tape  and  getting 
rid  of  antiquated  overburdensome  regulations.  For  example,  the  Small  Business 
Administration  has  reduced  its  loan  application  from  100  pages  to  one  page.  The  Office  of 
Personnel  has  discarded  a  manual  that,  I  can't  believe  it  and  I  am  sure  you  can't  believe  it, 
was  10,000  pages  long.  Incredible. 

When  we  hear  Harris  talking  about  cycle  time,  that  is  really  what  we  are  about,  too.  I 
think  if  you  look  at  your  own  industry,  you  will  see  that  the  FRA  as  part  of  that  industry  is 
taking  the  kind  of  quantum  leaps  that  you  have  shown  to  work  and  incorporating  it  into  our 
own  business. 

For  example,  I  have  a  few  brochures  from  when  the  Vice  President  talked  about  cus- 
tomer service  on  the  White  House  lawn  last  week,  he  talked  about  FRA,  because  our  safety 
office  and  our  safety  program  is  being  totally  re-engineered.  It's  an  extremely  exciting  time 
because  we  have  learned  that  there  is  a  way  to  do  business  better  and  there  is  a  way  to  do 
business  faster. 

This  is  a  brochure  that  says,  "FRA  safety  programs,  we  are  committed  to  serving  our 
customers"  and  I  am  looking  at  all  of  you  who  are  our  customers.  It  talks  about  what  we  do, 
who  our  customers  are,  our  commitment  and  challenge,  and  then  there  is  a  list  of  what  our 
commitments  are  and  when  we  are  going  to  do  them.  I  want  to  read  one  of  them  because  I 
think  it  probably  has  some  meaning  for  you.  "Investigate  inspection  complaints  from  rail- 
roads within  ten  working  days."  That  is  our  commitment.  No  more  black  holes  at  the  FRA. 
People  said  they  used  to  send  things  in  and  figure  that  it  went  to  a  black  hole. 

We  have  an  enormously  committed  professional  staff.  They  have  been  very  hampered 
by  a  lack  of  attention  from  administrations  in  the  past  and  by  a  lack  of  technology  and  by  a 
lack  of  resources.  The  Secretary  has  committed  to  us  to  invest  in  our  people  so  that  we  can 
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truly  serve  our  customers  better.  You  know  how  safe  this  industry  is.  We  have  an  enormously 
admirable  record  of  increasing  safety  in  our  industry  and  you  have  so  much  to  do  with  that. 
The  people  who  maintain  our  bridges,  maintain  our  track,  and  protect  the  safety  of  individu- 
als who  work  on  the  railroad  have  a  lot  to  do  with  that. 

You  take  your  job  very  seriously  and  so  do  we.  Unfortunately,  railroad  workers  doing 
critical  work  are  still  dying.  Our  goal  is  zero  accidents  and  zero  fatalities.  Some  people  may 
say  that  is  impossible.  But  how  could  we  have  a  lesser  goal?  I  think  the  challenge  of  that  goal 
is  something  that  we  can  move  closer  and  closer  to  as  we  work  together. 

I  have  a  few  comments  about  the  new  FRA.  As  I  said,  we  recognize  that  we  cannot  do 
this  job  alone  and  the  open-door  policy  is  one  that  is  extremely  important  to  the  kind  of  suc- 
cess that  we  are  trying  to  reach.  The  round  tables  have  told  me  a  lot.  They  have  said  that  if  I 
listen  and  if  we  are  together  with  the  group  of  people  who  are  committed  to  a  goal  that  is 
mutually  effective  for  all  new  ideas,  barriers  get  broken  down  and  you  make  enormous 
progress  just  by  getting  the  people  together  and  talking  about  what  concerns  them. 

So  far,  the  18  round  tables  have  included  things  like  signals  and  train  control,  research 
and  development,  track  and  structures,  and  innovative  financing.  Out  of  each  of  these,  impor- 
tant changes  in  the  FRA  occurred.  For  example,  our  training  program  is  being  redesigned. 
One  of  the  things  that  we  learned  is  that  we  need  to  get  everybody  at  the  table  to  come  up 
with  something  that  works. 

For  example,  in  terms  of  locomotive  inspections,  we  have  begun  a  series  of  training 
videos  using  you.  We  went  to  Baltimore  with  CSX  and  the  Brotherhood  of  Locomotive 
Engineers  and  our  inspectors  and  we  did  a  video  of  a  locomotive  inspection.  Then  before  it 
was  edited,  we  went  back  step  by  step,  frame  by  frame,  with  everybody  at  the  table  and  went 
through  that  video  to  find  out  about  FRA's  list  of  inspection  criteria.  Is  it  the  right  list?  Is  it 
too  short?  Is  it  too  long?  How  long  does  it  really  take  to  do  it  right?  We  found  out  a  lot  and 
we  are  changing  that  process  based  on  the  input  of  management,  labor,  and  all  of  us  working 
together.  What  that  means  is  both  railroads  and  workers  will  understand  what  is  expected  and 
will  understand  what  the  FRA  inspector  is  looking  for.  Throughout  the  next  month  you  will 
see  opportunities  on  the  railroads  for  management,  labor,  and  FRA  to  go  out  and  look  at 
tracks  together  and  find  out  how  it  is  really  done  and  what  the  FRA  inspectors  are  doing. 

I  think  that  you  all  know  consistency  was  something  that  we  lacked  throughout  our 
regions.  The  consistency  issue  is  something  that  was  discussed  with  me  before  I  even  walked 
in  the  door.  Part  of  what  we  must  do  to  reengineer  our  inspection  program  and  gain  credibili- 
ty with  you  and  gain  safety  with  you  is  to  assure  consistency  and  fairness  in  the  interpretation 
and  application  of  our  regulations  throughout  our  eight  regions.  Bruce  Fine,  who  is  our  new 
associate  administrator  for  safety,  is  doing  just  that.  They  are  doing  resolution  committees 
which  include  inspectors  instead  of  Washington  making  up  the  rules  and  then  sending  them 
down  to  the  field  and  to  the  railroads.  This  is  going  to  be  a  mutual  opportunity  to  get  the  best, 
most  workable,  effective  regulations  and  inspection  criteria  that  we  can. 

Let's  talk  a  little  bit  about  rule  making.  Rule  making  was  something  that  Harris  men- 
tioned and  I  think  we  have  made  a  lot  of  progress  in  that  area.  What  you  are  going  to  see  is  an 
effort  on  our  part  to  use  the  negotiated  rule  making  process  as  a  way  to  really  change  what  is 
often  a  hostile  environment  in  the  traditional  rule  making  process.  In  the  traditional  rule  mak- 
ing process,  staff  puts  together  to  the  best  level  of  their  information  a  rule  and  then  publishes 
an  advance  notice  of  the  proposed  rule  making.  Then  people  respond  and  there  are  hearings 
and  people  sit  across  tables  and  old  scripts  about  hostility  and  about  negotiations  really  come 
into  play. 

If  you  look  at  a  lot  of  the  hearing  records  over  the  past  five  or  ten  years,  what  you  will 
see  is  a  lot  of  the  same  things  because  people  are  playing  out  their  scripts  and  people  are  say- 
ing the  party  line,  whether  it's  management  or  labor.  You  don't  get  the  richness  of  opportuni- 
ty to  talk  about  new  ideas  that  are  going  to  work  better. 
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We  have  made  that  our  first  effort  as  a  negotiated  rule  making.  We  are  hopeful  that  we 
can  announce  the  team  for  the  negotiated  rule  making  at  the  summit  on  September  30th.  That 
is  on  trackside  worker  safety.  Twenty-one  individuals  have  died  over  the  last  five  years.  That 
dying  is  unnecessary  and  can  stop.  Together  we  can  change  those  numbers  and  change  that 
rate  of  accident.  The  negotiated  rule  making  process  is  pretty  new  in  the  Federal  government 
and  a  lot  of  people  say  that  it's  going  to  take  longer  than  the  traditional  way  of  doing  things.  I 
am  optimistic  about  the  fact  that  a  small  team  working  hard  who  really  wants  to  get  business 
done  quickly  is  going  to  prove  the  nay  sayers  wrong. 

But  while  we  are  working  on  the  negotiated  rule  making,  we  have  done  other  things 
about  trackside  worker  safety.  For  example,  when  we  held  the  meeting  to  talk  about  this 
negotiated  ruling,  Stan  McLaughlin  was  there,  as  well  as  Mac  Fleming  from  the  Brotherhood 
of  Maintenance-of-Way  Employees,  and  they  were  part  of  the  thinking  team  that  contributed 
to  a  plan  of  action.  This  plan  of  action  included  distributing  FRA's  five-year  report  detailing 
recent  fatalities.  We  rewrote  that  report  so  it  was  more  user  friendly  and  in  fact  made  sense. 
Because  of  the  way  it  was  before,  I  don't  know  if  you  ever  read  it,  but  I  certainly  couldn't 
understand  it. 

We  also  agreed  to  have  meetings  on  properties  to  talk  about  existing  safety  rules,  how 
they  could  be  better  put  together,  and  made  more  user  friendly.  That  first  meeting  was  held  in 
June  and  today  there  have  been  more  than  4,000  meetings  on  properties  around  this  country 
on  the  issue  of  rules  and  safety  activities  around  trackside  worker  safety. 

Third,  we  agreed  to  increase  the  level  of  safety  training  in  this  area. 

Fourth,  we  agreed  to  identify  areas  where  new  rules  may  be  needed. 

Finally,  fifth,  we  decided  to  pursue  the  negotiated  rule  making  process. 

Another  example  of  cooperation  is  the  bridge  worker  safety  rule  which  actually  was 
adopted  in  1992  and  although  it  didn't  use  the  negotiated  rule  making  process  per  se,  it  was 
an  example  of  cooperative  efforts  that  ended  up  with  a  good  rule.  We  issued  an  amendment 
recently  to  remove  some  of  the  constraints  that  have  been  a  little  unwielding  and  your  record 
of  impressive  safety  shows  that  your  decision  and  professionalism  is  working. 

In  addition,  work  is  done  differently  on  bridges  now  that  positive  fall  protection  is  used 
consistently.  A  few  years  ago,  harnesses  and  life  lines  were  practically  unknown  on  many 
railroads.  This  is  a  case  where  we  relied  on  advice  from  safety  experts  in  rail  labor  and  man- 
agement and  the  negotiated  rule  making  reflected  that. 

I  would  like  to  make  one  particular  point  and  that  is  that  it  has  come  to  my  attention  that 
this  bridge  worker  safety  rule  does  not  just  apply  to  people  in  the  bridge  and  building  depart- 
ment. A  lot  of  times  people  don't  realize  that.  It  applies  to  anybody  who  is  working  on  a 
bridge.  That  is  whether  they  are  bridge  maintainers  or  track  workers  or  signalmen  or  electri- 
cians or  chief  engineers.  Our  inspectors  tell  me  that  these  workers  are  not  always  in  compli- 
ance with  the  rule.  But  they  should  be.  We  are  working  to  ensure  that  because  they  can  fall 
just  as  far  as  anyone  else  from  a  bridge. 

Bridge  integrity  is  something  that  people  are  talking  about  a  lot.  Two  days  from  now 
will  be  a  sad  memory  for  me  and  for  many  of  us  because  on  the  22nd  of  September,  1993,  the 
Mobile  tragedy  occurred  and  41  people  died.  It  was  an  awesome  sight  that  will  never  leave 
my  memory.  This  was  nothing  to  do  with  bridge  integrity  but  all  the  pictures  that  everybody 
saw  were  of  the  train  and  the  bridge.  There  were  hardly  any  pictures  of  the  barge  that  hit  the 
bridge. 

The  Coast  Guard  and  the  FRA  are  working  very  hard  to  implement  new  ways  of  impact- 
ing the  way  barge  drivers  do  their  business.  The  Coast  Guard  has  implemented  new  rules  and 
regulations  and  we  are  working  and  have  evaluated  new  technology  for  detection  of  intrusion 
and  fouling  and  other  problems  on  bridges.  In  fact,  we  will  be  making  an  investment  on  a 
high  risk  corridor.  We  have  two  good  technology  pieces  that  we  are  looking  at  to  see  what 
might  be  the  best,  low  cost  way  of  notifying  railroad  employees  that  something  is  wrong  on  a 
bridge. 
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FRA  inspectors  will  continue  to  observe  and  monitor  bridge  management  and  inspection 
practices  on  all  railroads.  We  will  document  those  good  and  bad  safety  situations  and  that 
will  serve  to  help  us  continually  review  the  policy  on  bridge  integrity.  Our  survey  has  told  us 
that  we  do  not  need  a  rule  making  on  this  issue  but,  in  fact,  have  issued  a  policy  instead.  The 
statement  will  essentially  be  an  open  docket,  not  a  regulation,  so  that  it  can  be  revised  as  nec- 
essary. The  policy  includes  an  invitation  for  comments  at  any  time  from  any  of  you  who 
might  have  a  good  idea  for  us. 

With  regard  to  track  standards,  there  have  been  12  years  without  a  major  revision  and 
we  are  now  considering  whether  and  how  we  would  amend  them.  Last  year  we  had  several 
craft  safety  workshops  around  the  country  and  got  a  lot  of  input  from  you.  A  notice  of  pro- 
posed rule  making  will  be  coming  out  soon  and  it  will  show  evidence  of  the  discussions  that 
we  had  with  you  and  the  results  of  these  12  years  of  research  and  studies  that  we  have  done. 

I  don't  know  what  your  policies,  your  company's  policies,  and  your  organization's  poli- 
cies are  for  following  the  Federal  Register,  but  we  are  encouraging  everyone  to  stay  in  com- 
munication with  our  office  because  there  is  a  lot  of  important  information.  For  example,  just 
last  Thursday  we  had  an  announcement  on  a  train  signal  and  control  demonstration  project 
and  money  that  we  expect  to  be  passed  before  the  end  of  this  month  in  our  appropriation.  We 
announced  it  in  the  Federal  Register  early  because  we  believe  in  that  increased  cycle  or 
improved  cycle  time  theory  that  Harris  was  talking  about.  In  other  words,  when  Congress 
passes  our  research  and  development  money  on  October  1,  we  don't  went  to  wait  until  June  1 
of  the  next  year  to  get  it  into  the  marketplace  and  to  get  money  out  there  so  that  you  can 
move  this  research  and  development  area  further  along.  So  there  will  be  several  announce- 
ments about  the  money  that  will  be  invested.  That  money  has  increased  and  the  reason  for 
that  is  because  the  President  and  the  Secretary  believe  that  if  we  can  provide  incentives  to 
suppliers  in  partnership  with  companies  who  are  doing  good  work  that  this  industry  of  ours 
can  move  to  new  heights  in  terms  of  its  safety  record. 

Our  rail  map  will  look  very  different  in  about  three  years.  Anybody  who  is  paying  atten- 
tion knows  that  some  people  call  it  an  evolution,  but  I  have  to  say  I  think  it's  a  revolution 
because  evolution  sort  of  gives  you  the  idea  that  there  is  a  lot  of  time  involved.  I  think  what 
we  see  are  potential  mergers,  quantum  leaps  in  the  growth  of  intermodal,  new  reauthorization 
of  ISTEA,  national  transportation  systems,  and  clean  air.  Railroads  provide  an  opportunity 
for  places  like  California  to  respond  to  their  clean  air  responsibility  and  their  clean  air  chal- 
lenges. 

I  think  that  this  industry  is  in  a  revolution.  I  think  it's  an  exciting  time  to  be  in  this  busi- 
ness because  people  are  recognizing  what  you  have  known  all  these  years.  This  business  of 
ours  is  the  best,  safest,  most  environmentally  friendly,  efficient  mode  of  transportation  to 
move  products  and  people  in  the  world.  In  fact,  our  industry  is  the  envy  of  the  world  because 
of  the  kind  of  partnership  that  you  have  forged  at  your  companies. 

We  want  to  be  a  facilitator  and  a  partner  with  you.  For  those  of  you  who  think  that  the 
best  relationship  to  have  with  the  government  is  none  at  all,  I  am  asking  you  to  re-think  that 
because  I  believe  we  have  shown  in  the  past  year  that  together  we  can  even  make  achieve- 
ments far  greater  than  what  we,  individually,  can  do  alone.  The  Track  and  Signal  Report  to 
Congress  in  July  was  a  perfect  example  of  that.  We  said  in  that  report  that  the  cost  benefit 
analysis  on  this  issue  does  not  warrant  a  universal  mandate.  However,  we  set  out  a  timetable. 
We  set  out  a  course  of  action  that  we  felt  was  reasonable.  In  fact,  Union  Pacific  and 
Burlington  Northern  not  only  responded  theoretically,  they  responded  with  a  demonstration 
project  laying  down  a  test  bed  of  over  800  miles  of  high  tech  train  separation  demonstration. 
We  are  excited  about  that. 

We  have  been  hearing  from  other  railroads  that  the  same  kind  of  initiatives  from  the  pri- 
vate sector  is  being  facilitated  through  our  work  together.  So  I  am  excited  about  what  you  are 
achieving. 
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I  am  hopeful  that  you  will  work  with  us  and  give  us  opportunities  to  support  what  you 
are  doing.  I  am  hopeful  that  you  will  begin  or  increase  your  communication  with,  not  only 
FRA  in  Washington,  but  your  regional  offices  as  well  because  these  are  the  people  on  the 
ground,  our  force  of  inspectors  and  regional  directors  and  specialists  who  work  with  you 
every  day  and  they  are  the  best  in  the  world.  We  are  committed  to  increasing  their  training  so 
that  they  can  keep  up  with  the  wonderful,  exciting,  and  sometimes  awesome  technological 
revolution  that  is  going  on. 

I  appreciate  this  time  to  be  with  you.  I  very  much  look  forward  to  seeing  your  training 
and  your  demonstration  area.  We  have  a  few  minutes  so  if  some  of  you  would  like  to  ask 
questions,  I  would  be  happy  to  dialogue  with  you. 

I  hope  that  you  will  stay  in  touch  and  communicate  with  us.  Let  us  know  how  we  can 
serve  you  better  and  how  we  can  do  our  jobs  better.  Thank  you  so  much.  (Applause) 

Mr.  Van  Huis:  Jolene,  thank  you  and  certainly  the  organizations  appreciate  your  com- 
ments that  you  regard  our  organizations  as  very  viable  and  hopefully  we  can  exchange  a  lot 
of  information  in  the  future.  Thank  you. 

Mr.  Koff:  Well,  it  seems  appropriate  that  our  next  subject  is  on  training.  If  you  remem- 
ber, our  theme  for  this  year's  conferences  is  "Training  for  the  1990s,"  and  we  are  very 
pleased  to  have  Ed  Butt  from  our  Burlington  Northern  group  here. 

Ed  serves  as  director  technical  training  for  Burlington  Northern.  Before  retiring  from  the 
United  States  Air  Force  in  1988,  Ed  Helped  manage  a  number  of  U.S.  space  projects.  In  his 
last  assignment,  he  served  as  director  of  plans  and  operations  for  the  United  States  Space 
Center,  an  organization  that  has  responsibility  for  launching  and  operating  all  United  States 
military  space  crafts. 

In  1988,  Ed  joined  the  Burlington  Northern  Railroad  as  a  director  in  their  research  and 
development  department.  In  1992  he  was  assigned  to  director  of  technical  training  in 
Overland  Park,  Kansas.  He  has  an  undergraduate  degree  in  aerospace  engineering  and  has  a 
Master's  in  business  administration  and  public  administration. 

Ed  has  taught  mathematics  and  physics  at  the  University  of  Evansville.  He  has  pub- 
lished numerous  papers  on  space  sciences  and  in  May  of  this  year  he  was  asked  to  deliver  a 
paper  to  the  National  Academy  of  Science  in  Washington,  DC,  on  the  application  of  space 
technology  to  the  railroad  industry. 

He  is  very  well  qualified  to  be  with  us  today  and  I  thank  him  for  coming.  Please  wel- 
come Edward  Butt.  (Applause) 


TRAINING 
Ed  Butt 

Director  Technical  Training 
Burlington  Northern 

Thank  you  very  much,  Ken.  As  I  look  around  the  room  I  know  you  are  all  anxious  for  a 
break.  When  I  look  across  a  room  of  students,  they  have  that  look  of  a  glassy  eyed  stare  that 
you  currently  have  so  I  will  make  my  comments  as  short  as  possible. 

In  the  last  15  years,  the  railroad  industry  has  substantially  restructured  itself.  That 
restructuring  has  taken  the  form  primarily  I  think,  although  not  entirely,  by  shrinking  our- 
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selves.  Harris  alluded  to  that  in  his  comments  earlier.  We  have  reduced  the  amount  of  track. 
We  have  reduced  the  number  of  rolling  stock  that  we  have.  We  have  reduced  substantially 
the  number  of  people.  At  the  same  time,  the  productivity  has  increased  tremendously.  We 
have  seen  many  fold  increases  in  revenue  ton  miles  in  the  railroad  industry.  It  should  be 
noted,  however,  that  the  tremendous  trend  in  productivity  increase  that  occurred  throughout 
the  1980s  really  leveled  off  a  couple  years  ago.  There  are  two  initiatives  I  think,  inarguably, 
the  entire  railroad  industry  is  pursuing  in  order  to  see  those  productivity  gains  increase  over 
the  next  decade  and  on  into  the  future. 

One  of  those  is  technology.  I  would  suspect  that  virtually  everyone  who  speaks  at  this 
conference  will  be  speaking  to  one  extent  or  another  about  technology  —  about  new  technol- 
ogy and  about  the  growth  of  technology  in  the  railroad  industry.  Technology  represents 
investment  that  we  must  make  in  things  in  order  for  our  industry  to  be  more  competitive  and 
for  our  productivity  to  continue  to  increase.  But  there  is  another  investment  that  has  to  be 
made  that  goes  hand  and  glove  with  the  technological  improvements  that  we  are  going  to 
make,  and  indeed  the  improvement  in  productivity  in  our  industry,  that  is  invest  in  our  peo- 
ple. If  we  don't  invest  in  our  people  at  the  same  rate  that  we  invest  in  things,  we  will  not  be 
successful. 

That  is  what  it's  all  about.  It's  an  investment  in  people.  There  is  a  very  exciting  program 
or  a  series  of  programs  that  are  occurring  in  the  railroad  industry  that  I  am  going  to  show  a 
video  about  in  just  a  moment. 

The  Burlington  Northern  began  a  trend  back  in  1988  when  we  located  our  training  cen- 
ter on  the  campus  of  a  community  college.  That  was  a  very  dramatic  thing  for  us,  I  might 
add,  and  for  the  community  college  as  well.  It  was  an  experiment  that  no  one  was  certain 
how  it  would  turn  out.  It  has  turned  out  to  be  a  tremendously  powerful  relationship  and  it  has 
created  a  training  tool  that  I  think  is  unparalleled  in  the  industry. 

The  Union  Pacific  just  signed  an  agreement  with  Salt  Lake  City  Community  College 
and  is  building  a  beautiful  and  tremendous  training  center  on  that  campus  that  should  be 
opening  up  sometime  next  year. 

CSX  has  worked  with  Florida  State  Community  College  in  Jacksonville  and  has  dis- 
cussed a  similar  type  of  training  center  in  association  with  that  academic  institution. 

The  Norfolk  Southern  is  also  pursuing  this  and  Conrail,  I  understand,  is  also  in  conver- 
sation with  academic  institutions. 

There  is  an  opportunity  for  the  railroad  industry  and  for  academia  to  come  together  and 
to  create  the  training  tool  that  is  really  going  to  be  necessary  for  us  to  be  successful  in  the 
future. 

With  that,  I  have  a  very  short  video  that  I  would  like  to  show  you  that  really  reflects  and 
represents  that  relationship  that  we  have. 

The  partnership  with  an  academic  institution  is  one  that  we  had  not  foreseen  would  be  as 
powerful  as  it  is.  One  of  the  major  products  that  has  come  out  of  that  are  two  degree  pro- 
grams that  simply  did  not  exist  before.  You  can  get  degrees  in  transportation  in  virtually 
every  other  form  of  transportation  in  this  country  except  for  railroading.  You  can  get  a  degree 
in  railroading  in  Europe;  you  can  get  a  degree  in  railroading  in  Asia;  but  the  first  time  you 
could  get  a  degree  in  railroading  in  this  country  really  came  with  these  two-year  associate 
degree  programs.  We  are  really  hopeful  that  we  can  extend  those  into  a  four-year  regime 
some  time  in  the  near  future. 

What  is  the  goal  of  training?  The  goal  of  training  is  one  of  change.  Specifically  to 
change  the  behavior  of  students  so  that  their  on-the-job  performance  matches  whatever  the 
corporate  goals  are.  In  technical  training,  we  break  that  down  into  a  lot  of  fine  detail,  but  I 
think  it's  so  important  to  reflect  that  when  we  talk  about  training,  we  talk  about  change,  and 
we  are  talking  about  the  change  behavior.  When  we  talk  about  training,  we  are  talking  about 
on-the-job  performance.  There  are  many  different  kinds  of  training,  but  if  your  training  is  not 
targeted  at  performance  on  the  job,  it  is  probably  not  going  to  be  successful. 
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We  have  some  beliefs  about  training  that  I  think  are  agreed  to  pretty  much  across  the 
industry.  First  of  those  beliefs  is  that  training  is  an  investment.  It  is  not  just  an  expense.  What 
happens  if  you  treat  training  as  just  an  expense?  What  will  you  do  about  it?  You  tend  to 
shrink  it,  make  it  smaller,  and  make  it  go  away  and  that's  very  easy  to  do. 

Training  is  discretionary  and  always  in  the  short  run.  Training  is  only  nondiscretionary 
in  the  long  haul.  Training  is  an  investment  in  our  people  to  the  extent  that  we  can  teach  the 
right  subjects.  Sometimes  this  is  rather  difficult  for  us  to  discover  as  trainers  because  it  is  our 
customers  and  our  customer  departments  that  tell  us  what  the  right  subjects  are,  to  the  extent 
that  we  can  discover  the  right  subjects  and  train  them  so  our  students  learn  what  we  teach. 
The  only  way  we  can  know  that  is  by  continuous  and  constant  measurement  of  progress  per- 
formance during  the  training  process  itself. 

At  the  training  center,  we  measure  almost  continuously  whether  or  not  an  individual  is 
getting  the  subjects  to  the  extent  that  our  students  learn  what  we  teach  and  to  the  extent  that 
our  students  apply  what  they  learn  on  the  job.  That's  called  transfer  of  training  and  it  is  the 
responsibility  of  management,  not  a  responsibility  of  training.  Then  there  is  a  substantial 
return  on  the  investment. 

We  have  a  number  of  measures  to  date.  Those  returns  can  be  quite  large  and  that's  one 
of  the  reasons  that  we  have  seen  a  tremendous  growth  in  our  training  center.  This  chart  indi- 
cates the  different  areas  within  the  operating  department.  This  we  do  after  training. 

If  you  look  down  the  lower  right-hand  corner,  you  see  maintenance-of-way  training.  We 
do  all  training  on  track.  That  training  program  focuses  right  now  on  track  welding  and  on 
roadmasters  courses  but  it  is  also  expanding  to  include  different  areas  of  track  work. 

A  substantial  program  that  is  growing  and  increasing  is  B&B.  Many  of  those  courses  are 
taught  by  the  college  in  terms  of  blueprint  layout,  air  conditioning,  facility  construction  tech- 
niques, et  cetera.  The  bridge  program  is  growing  and  expanding. 

Union  Pacific  has  a  great  bridge  training  program.  We  are  trying  to  take  on  some  of 
those  training  techniques  that  they  are  using. 

I  did  want  to  focus  for  just  a  minute  on  our  work  equipment  training  area  which  has 
grown  over  the  last  couple  of  years  by  leaps  and  bounds.  In  fact,  we  didn't  have  much  of 
a  training  program  a  couple  of  years  ago.  Today,  I  think  we  have  one  of  the  finest  in  the 
industry. 

This  year,  in  addition  to  the  other  work  equipment  training  programs  that  we  have,  we 
added  two  new  courses.  One  of  those  is  in  crane  training.  We  have  a  crane  training  simulator 
which  is  the  training  center  and  that  crane  simulator  is  used  for  teaching  both  operations  and 
maintenance,  at  least  the  operations  side  of  it.  We  want  our  students  to  experience  crane  oper- 
ations. It  is  not  enough  that  you  just  give  them  a  presentation  or  briefing.  You  are  not  going 
to  be  successful.  So  we  have  a  crane  on  the  property  and  we  actually  go  out  and  operate  this 
crane  and  ensure  that  either  existing  crane  operators  clearly  understand  how  to  perform  suc- 
cessfully or  new  crane  operators  get  that  important  first  experience  in  a  controlled  environ- 
ment that  allows  them  to  be  successful  out  on  line. 

A  second  program  that  we  have  in  the  work  equipment  area  that  is  really  exciting  to  us 
is  an  experiment  that  we  tried  and  it  turned  out  to  be  quite  successful  and  that  is  a  mobile 
training  van.  It  is  virtually  impossible,  as  you  know,  to  train  work  crews.  Because  of  the  bed 
and  bunk  process  you  are  never  sure  who  is  going  to  operate  what  equipment  and  when.  So 
you  virtually  have  to  train  everyone  on  every  piece  of  equipment  that  you  have.  That  is  an 
exaggeration,  of  course,  but  you  have  to  train  an  awful  lot  of  people  you  wouldn't  be  training 
otherwise.  If  we  were  to  do  it  in  the  traditional  way  in  the  formal  sense,  it  would  also  be  quite 
expensive. 

We  now  have  a  mobile  van  that  can  pull  right  up  to  the  work  site.  Before  a  gang  goes  to 
work,  it  spends  a  day  or  two  going  through,  in  detail,  our  safety  policy  and  procedures  and/or 
general  orientation.  We  can  talk  about  how  to  inspect  that  equipment  and  operate  it  success- 
fully. It  has  turned  out  to  be  a  tremendous  asset  in  the  work  equipment  department. 
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We  will  see  that  program  expand  into  the  future.  As  of  the  end  of  August,  we  have 
trained  over  900  students  out  in  the  field  this  year.  By  now  it  is  probably  well  up  over  1 ,000 
and  that  van  will  operate  until  the  snow  flies.  Even  then,  I  suppose  we  have  operators  who  we 
can  go  down  south  and  operate  some  more. 

I  really  didn't  come  to  talk  about  the  things  or  the  curriculum  that  we  have,  but  what  I 
really  want  to  talk  about  for  a  few  minutes  today  is  about  training  as  a  process  and  the  impor- 
tance of  knowing  and  understanding  that  process  for  successful  training. 

I  am  not  going  to  discuss  this  detailed  chart  other  than  to  say  that  the  most  important  part 
of  the  process  of  training  is  a  good  need  analysis.  That's  where  all  the  training  starts.  It  is  nec- 
essary that  we  understand  very  clearly  what  our  objectives  are  in  training  or  we  are  not  going 
to  have  targeted  successful  programs.  We  need  to  know  very  clearly  what  our  objectives  and 
priorities  are  so  that  we  can  be  successful  in  putting  those  training  programs  together. 

We  must  realize  we  are  dealing  with  adult  students.  If  our  training  program  doesn't  rec- 
ognize that  our  students  are  adults  and  recognize  that  difference  in  training  adults  versus  chil- 
dren, we  are  not  going  to  be  successful.  So  we  must  focus  on  that  process.  I  wish  I  had  time 
to  make  a  presentation  on  what  the  differences  are  as  I  think  you  would  find  them  interesting, 
but  if  your  training  program  doesn't  recognize  the  differences,  it  is  not  going  to  be  successful. 

We  need  to  focus  on  learning  versus  training.  We  talk  about  training  and  we  use  that 
verb  almost  exclusively,  but  the  real  bottom  line  is  not  training.  The  bottom  line  is  learning. 
Students  will  not  learn  unless  they  are  put  into  an  environment  that  allows  them  to  be  suc- 
cessful. Training  is  not  going  to  be  successful  unless  learning  actually  takes  place.  Training 
programs  that  focus  on  the  presentation  and  focus  on  the  mechanics  of  training  and  focus  on 
the  material  to  the  exclusion  of  what  is  happening  inside  the  heads  of  the  students  is  not 
going  to  be  successful  training  and  that  has  to  be  addressed  very  carefully  in  the  design 
process  of  the  training  programs. 

There  are  three  learning  demands,  and  I  think  most  of  you  know  this,  but  perhaps  not  as 
formally  as  these  three  words.  First  of  all,  in  order  for  training  to  be  successful,  the  students' 
attitude  must  be  positive.  If  you  don't  have  positive  attitude,  and  you  enter  into  a  training 
program,  you  simply  won't  learn  and  learning  will  not  take  place. 

Secondly,  in  order  for  you  to  be  successful  as  an  employee  out  on  the  railroad,  you  have 
to  have  some  base  of  knowledge  from  which  to  operate.  We  don't  want  to  overdo  it. 
Knowledge-based  training  is  something  that  we  focused  on  in  the  past  and  that's  what  most 
of  the  schools  and  universities  in  the  country  focus  on.  It's  not  what  we  are  after,  but  there 
does  have  to  be  some  general  knowledge  base  in  order  for  student  to  be  successful.  What  we 
are  really  after  are  skills.  We  want  our  employees  and  ourselves  to  be  successful  in  a  skillful 
way.  We  want  to  be  able  to  do  things,  not  just  know  things  and  be  able  to  say  things,  we  want 
to  be  able  to  accomplish  things. 

Training  really  at  the  bottom  line  needs  to  be  focused  on  skills  as  a  measurement  of  our 
ability  to  do  something.  We  must  have  a  positive  attitude  in  order  to  get  there.  We  must  have 
a  certain  base  of  knowledge  before  we  can  be  successful  at  acquiring  skills.  We  want  our 
employees  to  be  problem  solvers.  The  idea  of  a  human  being  as  a  replacement  for  a  machine 
or  as  a  type  of  machine  has  been  very  prevalent  in  our  industry  and,  in  fact,  in  our  society. 
The  rules  come  to  mind  when  we  think  about  rigid  checklists  of  things  that  we  must  do  in 
order  to  be  successful.  We  want  to  get  away  from  that.  That's  not  the  way  we  are  going  to 
increase  productivity  substantially  and  it  is  not  the  way  we  are  going  to  be  successful. 

We  really  want  to  cause  our  people  to  be  able  to  approach  either  operations  or  mainte- 
nance in  a  way  that  allows  them  to  view  a  problem  that  needs  to  be  solved  and  use  their  train- 
ing and  their  background  and  technology  that  is  available  to  them  to  be  able  to  solve  those 
problems. 

We  also  want  to  think  of  training  not  as  a  single  event  that  occurs  one  time  and  that's 
very  typical  of  most  training.  We  think  of  it  as  something  that  we  do  to  somebody  and  occurs 
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over  a  finite  period  of  time.  Training  is  really  a  learning  process  that  occurs  over  an  entire 
career. 

What  this  chart  shows  is  that  in  the  old  learning  curve  I  have  calm  and  straight  there,  but 
I  hope  to  show  it  in  a  new  way.  Don't  think  of  it  as  learning  as  a  single  event,  but  as  develop- 
ment over  the  entire  career.  If  you  look  at  the  time  bar  down  at  the  bottom  and  you  look  at  the 
extent  of  the  curve,  that  would  be  over  an  entire  career  of  a  single  individual.  Now  that  is  an 
idealized  curve  and,  yes,  there  are  ups  and  downs  on  that  curve  as  we  change  jobs  and  go  on 
to  other  work.  Nevertheless,  when  we  think  of  training  as  lasting  over  a  lifetime,  as  we  think 
of  development  and  performance  as  increasing  over  a  lifetime,  I  think  we  will  be  a  lot  more 
successful. 

Where  is  training  most  effective?  At  what  point  in  an  individual's  career  is  training  most 
effective?  It's  at  the  point  down  at  the  bottom  when  the  curve  is  flat.  That  is  the  time  when  an 
individual  coming  into  the  railroad  industry  or  coming  from  a  craft  is  most  in  need  of  a  train- 
ing event.  That  is  the  time  when  training  or  learning  is  frustrating  to  the  individual  as  he  is 
trying  to  acquire  new  skills  and  knowledge.  It  is  most  frustrating  to  the  trainer  who  is  trying 
to  impart  those  skills  and  knowledge  to  the  individuals.  That's  one  of  the  places  where  we 
typically  ignore  training.  We  typically  don't  do  training  until  later  on  when  we  are  up  on  the 
steep  part  of  the  curve. 

We  are  doing  some  journeyman  training  that  can  also  be  quite  effective,  but  it  is  most 
effective  when  we  do  training  early  on  initially  when  we  get  new  individuals  who  come  on 
board  the  property  or  who  are  changing  jobs  and  are  seeking  skills  in  a  new  field. 

You  will  see  in  our  training  center  that  we  are  focusing  more  and  more  on  new  hire 
training  and  on  apprentice  training,  but  we  also  have  a  substantial  amount  of  journeyman 
training  that  goes  on. 

Finally,  let  me  say  that  it  is  a  learning  team  that  we  need  to  focus  on  and  we  need  to  talk 
about.  At  the  top  of  the  learning  team  is  management.  The  training  responsibility  does  not 
really  reside  with  trainers.  It  couldn't  possibly  reside  with  trainers.  It  is  really  management's 
responsibility  to  ensure  that  employees  have  the  skills  and  the  knowledge  to  do  the  job.  It  is 
really  your  responsibility  to  ensure  that  the  people  who  work  for  you  know  how  to  accom- 
plish their  jobs. 

It  is  also  your  responsibility  to  see  that  any  new  skills  that  they  might  acquire  are 
applied  on  the  job.  There  has  to  be  systems  and  processes  in  place  at  the  job  site  to  ensure 
that  the  transfer  of  training  takes  place. 

The  trainers  have  the  responsibility  for  understanding  what  the  training  need  and  train- 
ing jobs  are  and  putting  programs  together  that  are  going  to  be  successful.  The  trainers  are 
also  responsible  for  keeping  up  with  new  technology  in  the  training  field  and  ensuring  that 
the  training  event  is  as  productive  as  it  can  possibly  be. 

Finally,  on  the  learning  team  one  member  that  we  typically  leave  out  is  the  student.  It  is 
the  trainee's  responsibility  for  making  sure  that  they  participate  in  the  training  events,  that 
they  maximize  their  opportunities  in  the  training  events,  that  they  do  their  work,  and  if  they 
don't,  they  are  not  going  to  be  successful.  They  also  have  a  responsibility  as  part  of  that  team 
to  apply  whatever  new  skills  and  knowledge  that  they  have  out  on  the  job.  I  mentioned  earlier 
the  idea  of  attitude.  Without  proper  attitude,  that  is  not  likely  to  take  place. 

Those  are  a  few  thoughts  that  I  wanted  to  share  with  you  on  training.  The  last  thing  I 
would  point  out  to  you  is  that  there  is  a  real  concern  within  our  organizations,  and  I  am  sure 
within  your  railroads  about  the  cost  of  training.  There  is  a  price  that  is  to  be  paid  and  it  is 
measured  in  dollars  and  cents  for  training  and  the  training  event.  I  would  simply  point  out 
that  if  you  are  lacking  any  precise  measure  of  training  return  on  investment,  we  do  have  some 
measures  and  they  are  getting  better  all  the  time.  If  you  think  training  is  expensive,  just  try 
ignorance  because  the  cost  of  nonconformance  and  the  cost  of  ignorance  is  just  staggering. 
It's  really  staggering  in  our  industry.  We  are  just  beginning  to  catch  on  to  this  idea  that  if  we 
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invest  in  our  people,  if  we  train  our  people,  particularly  early  on  when  they  first  come  on  the 
job,  that  they  can  take  that  throughout  their  entire  career  and  their  productivity  will  come  up 
very  rapidly.  It  has  just  a  tremendous  payoff  at  the  bottom  line. 

Thank  you  all  very  much  for  giving  me  this  opportunity  to  address  you.  If  you  have  any 
questions  or  comments,  I  would  be  happy  to  take  them.  Otherwise,  have  a  good  conference. 
(Applause) 

Mr.  Koff:  We  are  now  through  with  our  first  session.  B&B  will  reconvene  in  the 
Cotillion  Room  in  10  minutes.  Roadmasters  will  meet  back  here.  (Recess) 
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BRIDGE  AND  BUILDING  SESSION 

Tuesday  Morning 
September  20, 1994 

President  Steele:  Ladies  and  gentlemen,  I  welcome  you  to  the  second  session  of  the 
B&B  conference.  There  are  a  couple  things  I  would  like  to  bring  up  right  now.  Please  fill  out 
the  evaluation  cards.  It  means  so  much  to  us  as  it  tells  us  where  we  need  to  go  and  what  we 
need  to  do.  Also  take  a  look  at  our  next  year's  subjects.  I  have  talked  to  a  few  people  and 
they  have  already  volunteered  to  assist.  But  you  are  the  ones  who  make  these  conferences 
strong  and  worthwhile.  So  fill  them  out  and  help  us  out  because  it  is  your  Association. 

At  this  time,  I  would  like  to  turn  the  podium  over  to  John  Van  Huis  for  the  next  presenter. 

Mr.  Van  Huis:  Thank  you,  Don.  Our  first  presentation  this  morning  is  on  stress  lami- 
nated bridges  and  will  be  given  by  Willie  Benton  of  the  Norfolk  Southern.  Willie  is  a  gradu- 
ate of  the  University  of  South  Carolina  and  a  licensed  professional  engineer.  After  gradua- 
tion, Willie  went  to  work  for  the  Southern  Railway  as  a  management  trainee  and  then  as  a 
track  supervisor. 

He  was  transferred  to  the  B&B  department  in  1974  as  an  assistant  engineer.  Willie  has 
held  several  jobs  in  the  bridge  department  since  then  and  is  presently  engineer  structures  for 
the  Norfolk  Southern. 


STRESS  LAMINATED  BRIDGES 

Willie  Benton 

Engineer  Structures 
Norfolk  Southern 

Thank  you,  John.  I  am  very  proud  to  be  here  and  have  an  opportunity  to  talk  about  stress 
laminated  bridges.  I  would  like  to  thank  Mike  Bradley  for  giving  me  this  opportunity.  I  also 
need  to  thank  Don  McCammon  of  HNTB  and  the  CN  North  America  for  furnishing  some  of 
the  slides  that  you  are  going  to  be  seeing  today. 

What  is  a  stress  laminated  bridge?  Some  of  you  here  may  already  have  some  experience 
in  stress  laminated  construction.  It  is,  however,  fairly  new  to  the  railroad  industry.  It  would 
be  more  accurate  to  describe  it  as  a  stress  laminated  deck  system,  a  series  of  nominally  two- 
inch  thick  timbers  that  are  stacked  together  to  the  desired  width  and  held  together  with  steel 
tensioning  rods  and  inserted  through  predrilled  holes  and  planks.  The  individual  units  act 
together  as  a  single  unit  of  much  greater  strength. 

The  depth  of  the  planks  and  the  tension  rods  are  designed  for  the  specific  span  length 
being  used.  Again,  this  is  a  fairly  new  concept  in  the  rail  industry  but  has  been  in  existence  in 
the  highway  industry  for  several  years. 

Like  many  of  you,  I  am  a  member  of  the  AREA  and  serve  on  committee  seven,  which  is 
the  timber  and  structures  committee.  In  1990, 1  began  studying  railway  applications  for  stress 
laminated  deck  type  structures.  I  am  working  presently  on  a  user-friendly  design  table  and 
recommended  practices  for  railway  loadings. 

Why  use  stress  laminated  construction?  The  environment.  Today  the  environment  is  in 
the  forefront  of  almost  everyone's  thinking. 
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Timber  for  stress  decks  may  be  cut  from  smaller  trees  and  fully  treated  yielding  a  longer 
life  structure  resulting  in  the  use  of  fewer  trees.  We  all  know  timber  is  a  renewable  resource. 

Economics.  We  all  have  a  responsibility  to  get  the  most  for  our  company's  money. 
Smaller  timber  size  used  in  stress  deck  and  construction  is  less  expensive  and  more  readily 
available.  Again,  more  complete  treatment  means  longer  life  and  less  maintenance. 

Ease  of  construction.  Stress  decks  can  be  built  with  large  gangs  and  large  equipment  or 
can  be  easily  assembled  using  a  small  gang  with  lighter  equipment.  The  Canadian  National 
built  the  first  stress  laminated  railway  bridge  in  North  America  on  their  Gladstone  subdivi- 
sion near  Winnipeg.  They  replaced  an  existing  timber  open  deck  structure.  The  new  spans 
were  14  feet  wide  and  nominally  12  inches  deep  and  approximately  13  feet  6  inches  long. 
They  were  built  on  new  timber  pile  bents  and  concrete  caps. 

The  following  slides  carry  us  through  the  construction  of  this  project.  It  was  really  an 
interesting  project.  They  did  a  great  job  and  if  I  had  all  day  I  could  tell  you  everything  they 
learned  about  stress  laminated  construction,  but  we  will  try  to  go  through  some  of  it  here.  If 
you  have  any  questions,  I  will  try  to  answer  them  afterwards. 

The  timbers  were  predrilled  and  delivered  to  the  site  for  fabrication.  Here  you  see  the 
planks  being  threaded  onto  the  stressing  rods.  With  the  timbers  threaded  into  the  rods,  a  steel 
channel  and  bearing  plate  were  added  to  the  outside  to  evenly  distribute  the  stress  on  the  rods. 

You  see  them  putting  the  channel  in  place  there.  This  is  something  they  don't  use  on 
highway  construction,  but  we  felt  was  necessary  in  railway  construction  to  have  more  uni- 
form distribution.  Notice  the  channels  and  the  steel  bearing  plates  sitting  up  on  top  of  the  tim- 
bers that  have  been  put  together. 

In  this  shot  you  see  the  planks  stacked  together  over  the  rods  and  the  steel  channel  that 
we  put  on.  This  is  just  a  shot  of  the  pump  they  used.  It's  no  big  deal.  It  is  fairly  small  and 
easy  to  handle.  It  is  easy  to  acquire.  The  pump  used  for  stressing  the  rods  was  multiported 
allowing  stressing  of  several  rods  at  one  time. 

There  are  the  divisions  in  the  pump  where  they  take  it  off  and  the  different  jacks  being 
used.  Here  we  see  the  tracks  used  to  tension  the  rods.  The  rods  are  actually  tensioned  three 
times  in  the  construction  process.  There  is  the  initial  stressing  when  they  are  placed  and  then 
approximately  30  days  later  they  will  be  stressed  again  to  guarantee  that  they  have  retained 
all  the  tension  they  need.  Preassembled  and  tensioned  panels  are  then  set. 

The  timbers  are  pulled  together  tightly  with  the  channels  and  the  bearing  plates  and  then 
they  are  set  on  the  new  timber  bents  with  steel  caps.  Waterproofing  the  deck  is  something 
that  the  CN  felt  they  needed  to  do  just  to  assure  that  they  didn't  get  any  water  intrusion  into 
the  timber.  My  personal  opinion  is  that  the  planks  are  so  tightly  stressed  together  that  you  are 
not  going  to  get  any  anyway.  Waterproofing  membrane  is  really  an  option  that  you  have  to 
consider  on  a  location  by  location  basis. 

The  ballast  curbs  are  being  placed.  I  neglected  to  mention  that  those  are  steel  plates 
across  the  joints.  With  all  the  ballast  in  place,  they  come  in  with  a  new  track  panel  that  they 
are  going  to  set  in. 

In  highway  construction,  they  don't  have  the  steel  channel  that  we  have  opted  for  in  rail- 
ways. They  just  have  the  bearing  plate. 

Stress  laminated  timber  is  really  new  in  the  railroad  industry,  but  it  has  a  lot  of  applica- 
tions. Sometimes  we  are  slow  to  accept  new  things,  but  this,  I  think,  is  a  very  good  change  in 
technology  and  has  a  lot  of  good  applications. 

Thank  you  very  much.  (Applause) 

Mr.  Van  Huis:  Thank  you,  Willie.  Our  next  feature  is  treatment  of  railroad  wastewaters 
by  Steve  McNaughton  of  the  Union  Pacific. 

Steve  has  13  years  of  management  experience  in  the  railroad  industry.  He  began  his 
career  with  the  Missouri  Pacific  as  a  management  trainee,  progressed  through  the  engineering 
department,  and  was  involved  with  the  maintenance,  design  and  construction  activities.  He  is 
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a  licensed  professional  engineer,  a  member  of  the  American  Society  of  Civil  Engineers  and 
AREA.  Steve  is  manager  of  environmental  field  operations  for  the  Union  Pacific  in  Omaha. 


TREATMENT  OF  RAILROAD  WASTEWATERS 

Steve  McNaughton 

Manager  Environmental  Field  Operations 
Union  Pacific  Railroad 

Thank  you,  John,  and  thank  you  all  for  having  me  here  today  to  speak  with  you. 

As  John  said,  I  work  as  manager  environmental  field  operations  with  the  Union  Pacific. 
In  this  position  one  of  my  responsibilities  is  to  manage  the  operation,  maintenance  and 
upgrade  of  the  railroad's  wastewater  treatment  plants  on  my  particular  territory. 

This  first  slide  somewhat  reflects  the  way  that  railroads  and  other  industries  handled 
their  wastewaters  prior  to  the  1960s.  Prior  to  the  1960s,  many  facilities  used  the  surrounding 
streams  and  lakes  as  their  discharge  points  and  provided  very  little  in  the  way  of  wastewater 
treatment.  In  the  1960s  and  1970s,  it  became  more  apparent  that  water  being  discharged 
from  railroad  facilities  had  the  potential  to  pollute  the  rivers,  streams,  and  ground  water  near 
those  facilities. 

In  1972,  the  US  Government  Environmental  Protection  Agency  enacted  the  Clean 
Water  Act.  This  regulation  set  up  rules  and  standards  for  the  way  industries  treat  and  dis- 
charge their  wastewaters.  The  law  said  that  industries  with  wastewater  discharge  would  be 
required  to  have  permits  from  the  regulatory  agency  that  authorized  that  discharge.  It  would 
also  put  restrictions  on  the  allowable  concentrations  of  certain  contaminants  in  the  facility's 
permit  of  discharge.  These  regulations  created  a  need  to  treat  the  water  to  meet  the  discharge 
limits. 

This  leads  to  my  topic  of  discussion  today  —  the  treatment  of  railroad  wastewater. 
Before  we  look  at  treatment  units,  I  would  like  to  quickly  discuss  different  types  of  waste- 
waters that  are  generated  in  the  railroad  industry.  I  have  listed  here  a  number  of  types.  This 
by  no  means  is  a  complete  list,  but  these  are  some  of  the  more  common  ones.  They  include: 

1 .  Spilled  petroleum  at  fueling  and  maintenance  facilities. 

2.  Wash  water  from  locomotive  wash  facilities. 

3.  Shop  floor  washing. 

4.  Parts  cleaners. 

5.  Freight  car  rinsing. 

6.  Washing  of  any  other  type  of  equipment  that  we  have. 

7.  Contaminated  storm  water  which  is  collected  at  an  outdoor  maintenance  and  fuel- 
ing location. 

8.  Waste  from  metal  plating  operations. 

9.  Radiator  rust  inhibitors  and  coolants  that  are  dumped  from  the  locomotives  at  the 
maintenance  facilities. 

These  different  wastewaters  have  a  wide  variety  of  contaminants  within  them. 
Contaminants  including  oil  and  grease  which  are,  by  far,  the  biggest  wastewater  concern  in 
the  rail  industry.  Also,  the  water  can  contain  various  metals  such  as  lead,  copper,  zinc,  nickel 
and  chromium,  surfactants  which  are  soaps  and  cleaning  agents,  phenols,  chemical  oxygen 
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demand,  biological  oxygen  demand,  and  total  suspended  solids.  The  presence  of  any  of  these 
in  the  water,  if  it's  discharged,  has  an  adverse  effect  on  habitat,  fish,  wildlife,  bacteria,  water 
and  so  forth. 

I  don't  know  if  you  can  see  a  contrast  in  there  or  not,  the  water  is  pretty  murky.  It  has  a 
quantity  of  oil  on  the  top  of  them.  This  one  has  just  a  little,  this  one  has  about  an  inch,  and 
this  one  is  just  about  completely  oil.  I  also  put  out  a  sample  of  treated  water.  This  would  be 
the  same  as  one  of  these  after  it  has  gone  through  our  treatment  systems.  That's  what  our  goal 
is,  to  make  that  murky  water  look  like  this  so  that  we  can  discharge  it  back  to  the  surface. 
This  particular  sample  gives  the  appearance  of  being  mostly  oil.  Actually  the  sample  is  about 
80  percent  water.  It  has  a  consistency  very  similar  to  pudding.  It  is  very  thick  and  if  I  were  to 
open  up  the  jar,  not  only  would  we  be  overcome  by  petroleum  odor,  but  you  could  reach  in 
with  a  spoon  and  spoon  it  out  just  like  a  gel.  Even  though  it  is  nearly  80  percent  water,  if  I  let 
that  sit  there  for  about  a  month  or  two  and  we  came  back  it  would  look  just  about  identical  to 
that.  There  would  be  very  little  separation.  It  is  called  an  oil  water  emulsion.  Actually  all  of 
these  samples  are  oil  water  emulsions  to  one  extent  or  the  other.  That's  why  the  cloudiness 
and  color  in  the  water. 

These  emulsions  occur  mainly  as  a  result  of  two  things:  mechanical  agitation  from 
pumping  and  by  the  introduction  of  cleaning  agents  in  the  wastewater.  The  cleaning  agents 
are  designed  to  put  the  oils  and  other  contaminants  into  solutions  so  that  they  can  be  washed 
off  the  equipment  or  off  the  floor  if  someone  is  cleaning  up  a  spill  on  the  floor. 

Getting  the  contaminants  back  out  of  the  water  is  the  problem  we  are  faced  with.  This 
slide  is  a  representation  of  minute  droplets  of  oil  that  are  dispersed  within  the  water  in  these 
emulsions.  The  oil  droplets  are  charged  particles  and  are  each  surrounded  by  an  ionic  field. 
This  causes  the  particles  to  repel  each  other  and  prevents  them  from  coming  together  and 
forming  larger  droplets.  The  larger  the  droplet,  the  faster  it  rises  to  the  surface.  So  having  all 
of  the  negative  charges  on  the  minuscule  oil  droplets  keeps  them  from  coming  together  and 
rising. 

Let's  look  at  the  flow  of  a  typical  wastewater  treatment  plant.  I  will  get  into  some  of  the 
specifics  of  some  of  the  components.  As  you  can  see  on  the  slide,  we  have  influent  waste- 
water at  the  top.  The  first  step  that  we  use  would  be  grit  removal,  some  sort  of  solids 
removal,  and  then  oil/water  separation,  pH  adjustment.  Then  if  needed,  we  could  go  with 
some  sort  of  enhanced  treatment.  Usually  this  involves  the  injection  of  some  form  of  chemi- 
cals that  help  to  react  with  the  emulsified  oil  and  help  it  to  separate  out. 

At  the  bottom,  of  course,  is  our  discharge  to  a  stream  or  some  other  surface  water  or 
possibly  to  a  city  or  publicly-owned  treatment  works. 

First,  as  I  said,  is  a  solids  removal.  The  use  of  traction  sand  in  the  locomotives  causes 
high  amounts  of  sand  and  grit  to  be  included  in  the  wastewater  stream.  The  ideal  solution  to 
these  solids  is  to  not  let  them  get  into  the  wastewater  treatment  plant  in  the  first  place;  that  is 
to  shovel  them  off  with  the  drip  pans  and  to  remove  them  from  inspection  pits  before  they  go 
down  the  drains.  I  know  that's  not  always  done  and  even  if  it  is  done,  substantial  quantities  of 
sand  and  grit  are  still  going  to  wash  down  the  drains  when  rain  events  occur.  Along  with  that, 
we  see  a  lot  of  cigarette  butts,  bottle  caps,  rags,  plastic  drinking  bottles,  and  just  about  any 
other  form  of  trash  that  you  can  think  of. 

To  facilitate  removal  of  solids  and  trash,  they  use  grit  settling  basins  which  let  the  heavy 
solids  settle  to  the  bottom,  screens  which  filter  out  the  solids  as  the  wastewater  is  flowing 
through  them,  or  centrifuges  which  spin  the  wastewater  in  a  manner  that  the  solids  are  sepa- 
rated from  the  water. 

There  are  many  types  and  manufacturers  of  these  equipment  and  I  am  not  going  to 
endorse  any  particular  one  today  but  I  will  say  that  all  treatment  systems  should  include  a 
form  of  screening  for  removal  of  trash,  sand,  and  grit.  If  we  don't  have  that,  the  result  is  addi- 
tional wear  and  tear  on  pumps  and  equipment.  Equalization  and  detention  basins  and  holding 
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tanks  fill  up  with  sand  real  quickly  if  it  isn't  removed  before  it  gets  to  those  particular  types 
of  equipment. 

As  I  stated  earlier,  probably  the  largest  concern  with  railroad  wastewater  is  oil  and 
grease.  As  most  of  you  already  know,  oil  and  water  have  different  specific  gravity.  This  caus- 
es a  phenomena  of  oil  floating  on  the  water  surface.  A  basic  unit  called  the  oil/water  separa- 
tor uses  the  mechanics  of  oil  floating  on  the  water  to  facilitate  removal  of  the  oil.  Wastewater 
comes  into  the  box  separator  and  is  detained  in  the  unit  and  lets  the  oil  float  to  the  surface. 
The  water  continues  on  through  the  unit,  goes  underneath  the  separator  wall,  and  comes  up 
and  is  discharged  over  the  effluent.  The  oil  that  is  separated  out  is  held  back  behind  the  wall 
and  can  be  removed  by  skimmers  and  pumps. 

This  is  a  picture  of  one.  You  can  see  the  separator  wall.  This  black  area  back  here  is  the 
oil  that  is  being  retained.  This  is  the  skimmer  bar  that  you  can  tip  down  and  the  oil  will  run 
into  it  to  a  pump  on  that  end.  The  water  goes  underneath  the  wall,  comes  up  over  the  top,  and 
is  discharged  out  through  the  discharger. 

This  unit,  as  I  said,  is  very  basic  equipment.  It  is  designed  for  the  purpose  of  removing 
oil  and  does  not  remove  other  contaminants  except  for  solids  that  settle  to  the  bottom  and 
eventually  will  fill  it  up.  If  there  are  any  soaps  or  cleaners  within  the  wastewater  causing  an 
emulsion,  the  oil  will  be  held  in  solution  and  will  not  be  removed  from  the  water.  In  such  a 
case,  the  oil  would  pass  directly  through  the  unit  with  the  water. 

This  unit  be  can  of  various  sizes  depending  on  the  flow  rates  through.  It  can  be  below 
ground  where  they  usually  operate  by  gravity  flow.  The  gravity  just  keeps  the  water  going 
through  it.  Or  it  can  be  above  ground  in  which  case  pumping  systems  would  be  required  to 
lift  the  wastewater  to  the  unit.  It  can  be  indoors  or  outdoors  depending  on  the  climate. 

Generally  in  facilities  with  washing  operations  where  soaps  are  used,  the  oil/water  sepa- 
rator and  other  treatment  methods  will  be  used  in  series  with  each  other.  The  separator  will 
remove  the  gross  oils  and  free  oils  which  are  floating  and  then  other  units  will  remove  the 
metals  and  the  oils  that  are  suspended  in  the  water. 

One  type  of  unit  that  can  deal  with  oil/water  emulsions  is  what  is  called  an  emulsion 
breaking  system.  These  units  are  similar  to  a  basic  separator  except  that  prior  to  the  waste- 
water entering  the  separator  unit,  it  is  mixed  with  acid  to  reduce  the  pH  to  a  point  below  its 
isoelectric  point  of  the  soap  being  used.  Generally  that  is  around  a  pH  of  4  or  4.5.  This  nulli- 
fies the  emulsifying  properties  of  the  soap  and  again  allows  the  oil  particles  to  come  together 
and  get  larger  and  then  float  to  the  surface.  The  pH  must  be  adjusted  back  up  to  allowable 
levels  before  it  is  discharged  from  the  facility.  These  units  again  deal  mainly  with  soap,  oil, 
and  water  emulsions.  They  neutralize  the  emulsifying  properties  of  the  soaps  and  allow  the 
oil  droplets  to  come  together  and  float. 

Another  system  that  can  be  used  to  handle  the  oil/water  emulsions  is  a  dissolved  air 
flotation  or  DAF  unit.  These  units  also  remove  metals  and  other  contaminants  suspended  in 
the  waste  streams. 

On  this  slide  the  flow  goes  through  the  DAF  from  left  to  right  with  influent  coming  into 
a  well  here  and  being  pumped  into  a  mixing  tank  and  a  compression  tank  and  then  into  the 
DAF  tank.  A  cationic  or  positively  charged  polymer  is  injected  into  the  wastewater  either  into 
the  wet  well  or  somewhere  in  the  system  prior  to  the  mix  tank.  It  has  to  be  determined  where 
to  put  it  in  because  it  needs  to  have  a  certain  amount  of  contact  time  with  the  waste  before  it 
gets  into  here.  If  it  doesn't  have  enough  time  in  contact  with  the  waste,  it  won't  work.  If  it  is 
too  much,  then  it  doesn't  work  very  well  either. 

A  chemical  neutralizes  the  ionic  charge  on  the  waste  and  again  begins  the  coagulation 
process.  An  anionic  long  chain  polymer  is  then  added.  The  waste  particles  attach  to  the  long 
chain  molecules  in  the  second  polymer  and  are  accumulated  into  even  larger  pieces. 
Compressed  air  is  added  at  this  point  and  it  is  mixed  with  the  wastewater  and  put  into  a  com- 
pression tank.  This  puts  the  water  into  a  supersaturated  state.  When  the  wastewater  enters  the 
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DAF  tank,  the  air  is  released  from  the  supersaturated  state  and  bubbles  to  the  surface  similar 
to  when  you  open  a  can  of  carbonated  soda.  The  bubbles  that  are  released  attach  to  the  conta- 
minated particles  in  the  water  and  float  the  waste  to  the  surface.  The  bubbles  carry  it  up  to  the 
surface  and  it  is  skimmed  off  into  a  trough  on  the  side  and  is  discharged  for  disposal. 

The  treated  water  comes  off  the  bottom.  There  is  a  little  wall  on  both  sides  and  the  water 
comes  up  around  the  outside  and  comes  over  the  weir  at  the  top  and  is  discharged. 

This  is  another  DAF  system.  It  is  similar  in  operation  except  that  instead  of  mixing  the 
air  and  compressing  100  percent  of  the  wastewater,  you  will  see  that  the  waste  comes  in  and 
goes  straight  into  the  DAF.  The  air  is  mixed  to  a  certain  percentage,  usually  about  15  percent 
of  the  clean  water  that  is  discharged  off  comes  back  around  and  has  the  air  mixed  in  with  it.  It 
is  compressed  and  then  is  added  with  the  raw  waste  as  it  goes  into  the  tank.  This  causes  a  lot 
less  agitation  of  the  raw  waste,  therefore  less  mixture  of  the  contaminants  and  this  seems  to 
be  a  lot  more  efficient  process  than  the  other. 

Another  system  of  treatment  would  be  electro-coagulation.  This  hasn't  been  used  very 
much  in  the  railroad  industry  as  of  yet,  but  I  know  some  companies  are  looking  at  it.  An  elec- 
trical charge  is  introduced  into  the  waste  stream  via  a  sacrificial  anode.  The  electrical  charge 
neutralizes  the  emulsion  in  the  wastewater  and  it  allows  the  contaminants  to  attach  with  a 
negative  ion  from  the  sacrificial  anode.  Then  that  is  either  floated  or  settled  and  removed 
from  the  waste  stream. 

Specific  characteristics  of  your  wastewater  determines  which  method  or  combination  of 
methods  could  be  used.  Treatability  studies  can  be  done  on  the  waste  stream  to  determine 
which  chemicals  are  most  effective  with  a  specific  waste.  Again,  the  two  major  considera- 
tions affecting  treatability  of  oily  wastewater  include: 

1 .  What  is  in  waste.  If  it  includes  soaps  and  alkali  cleaners,  it  would  be  more  difficult 
to  treat  than  if  it  is  just  oil  and  water.  The  soaps  hold  the  contaminants  in  solution 
and  chemicals  will  be  required  to  release  them. 

2.  How  waste  is  being  handled.  Gravity  flow  collection  systems  are  better  for  treat- 
ment than  are  pumping  systems.  If  pumping  systems  must  be  used,  centrifugal 
pumps  with  high  rpm's  should  be  avoided.  What  they  do  is  act  like  an  egg  beater 
and  they  whip  up  very  tight  oil/water  emulsions  that  are  extremely  difficult  to 
break  apart.  Positive  displacement  pumps  such  as  diaphragms,  screw  pumps,  or 
hose  pumps  tend  to  provide  less  agitation  and  allow  for  easier  treatment. 

I  am  aware  that  treatment  of  wastewater  is  a  concern  for  only  a  few  of  you  here. 
Everyone  should  be  aware,  though,  that  what  they  put  down  the  drain  is  going  to  have  to  be 
treated.  If  you  contribute  waste  to  your  facility's  treatment  system,  make  sure  that  those 
responsible  for  the  operation  of  the  system  are  aware  of  it.  You  may  be  adversely  affecting 
the  treatability  of  your  waste  without  anybody  even  knowing  it.  Whoever  is  operating  your 
facility  should  know  what  is  coming  in. 

It  also  may  be  true  that  you  are  contributing  something  to  the  system  that  your  facility  is 
not  permitted  to  handle. 

Finally,  I  would  like  to  say  that  there  is  not  an  endless  supply  of  clean,  fresh  water  in  our 
world.  As  we  use  and  contaminate  the  fresh  water  that  we  have,  it  is  increasingly  necessary 
that  we  treat  and  repurify  it  for  future  use.  If  not,  eventually  all  the  fresh  water  will  some  day 
look  like  some  of  this  stuff.  Water  treatment  is  necessary  so  that  some  day  you  don't  have  to 
plug  your  nose  and  fight  through  the  smell  of  oil  and  drink  something  like  this. 

I  would  like  to  thank  you  all  for  having  me  here  today. 

Mr.  Van  Huis:  Thank  you,  Steve.  Our  next  presentation  is  a  standing  committee  ses- 
sion on  material;  bridge  ties  and  timber  availability  and  procurement.  The  presenter  is  Lowell 
Eby,  director  of  material  distribution  on  the  Burlington  Northern. 
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STANDING  COMMITTEE 

MATERIAL  -  BRIDGE  TIES  &  TIMBER 
AVAILABILITY  &  PROCUREMENT 

Lowell  Eby 

Director  of  Material  Distribution 
Burlington  Northern  Railroad 

Good  morning.  Thank  you  for  the  invitation  to  be  here.  It  is  really  a  pleasure  to  be  able 
to  address  you.  Today  I  have  come  to  speak  to  you  about  bridge  ties  and  timber  availability, 
timber  sources  and  procurement. 

Timber  bridges  come  from  three  primary  species  or  groups.  They  are  oak,  Douglas  fir, 
and  southern  yellow  pine.  Due  to  the  availability  and  other  issues,  southern  yellow  pine  is  the 
primary  material  used  for  large  dimensional  timber  on  most  railroads  including  the 
Burlington  Northern.  Oak,  when  used,  is  primarily  used  for  bridge  ties  on  most  railroads 
although  eastern  railroads  are  using  it  for  occasional  large  structural  timbers. 

The  Pacific  Northwest  is  a  primary  source  for  Douglas  fir.  Over  the  past  20  years,  sever- 
al issues  have  arisen  to  shift  the  timber  industry  from  the  Pacific  Northwest  to  the  south  cen- 
tral United  States.  In  1991,  the  States  of  Washington,  Oregon,  and  California  received  a  rec- 
ommendation from  the  Inner  Agency  Scientific  Committee  to  set  aside  7.7  million  acres  of 
critical  lands  as  habitat  for  the  endangered  Northern  Spotted  Owl. 

In  addition  to  this  severe  restriction  on  regional  timber  harvesting,  there  are  several 
other  issues  in  current  legislative  and  legal  debate.  Of  the  39  million  acres  of  commercial 
timberland  in  the  Pacific  Northwest,  22.3  million  acres  are  public  lands.  Environmental 
activists,  most  of  whom  oppose  cutting  of  timber  in  national  forests,  have  been  successful  in 
using  the  government  appeals  process  to  halt  much  of  the  logging  on  public  lands. 

In  addition,  state  forest  practice  acts  threaten  to  reduce  the  quantity  of  timber  available 
on  remaining  private  lands. 

Western  soft  wood  production  has  fallen  25  percent  in  the  last  five  years.  In  1989,  23.3 
billion  board  feet  were  harvested  compared  to  17.4  billion  board  feet  in  1993.  Projections  for 
1994  show  an  additional  decline  often  percent. 

Due  to  the  decline  in  availability  of  oak  and  Douglas  fir,  the  next  portion  of  this  presen- 
tation will  focus  on  southern  yellow  pine.  This  is  a  southern  yellow  pine  forest  in  Mississippi. 
Large  structural  southern  yellow  pine  bridge  timbers  come  from  five  species  of  trees.  The 
five  species  are  long  leaf  pine,  short  leaf  pine,  loblolly  pine,  slash  pine,  and  Virginia  pine. 

The  greatest  percentage  of  this  type  of  bridge  material  procured  comes  from  four  south- 
ern states:  Georgia,  Alabama,  Mississippi,  and  Louisiana.  The  following  information  is  by 
state  and  was  gathered  from  forestry  commission  reports  and  the  United  States  Department  of 
Agriculture  Forest  Service  data.  The  data  shows  current  forest  lands  in  acres,  the  current  tim- 
ber types,  and  any  changes  that  have  affected  timber  increases  or  decreases. 

Since  the  fifth  inventory  of  Georgia's  forest  resources  was  completed  in  1982,  timber- 
land  now  covers  23.6  million  acres  or  64  percent  of  the  area  of  Georgia.  The  area  of  timber- 
land  has  decreased  by  less  than  one  percent  or  by  102,000  acres.  Pine  plantations,  which  are 
areas  that  have  been  regenerated  by  planting  or  artificial  seeding,  presently  constitute  45  per- 
cent of  all  pine  stands  in  Georgia. 

The  southern  yellow  pine  group  has  had  some  recent  declines.  The  most  severe  decline 
occurred  in  the  short  leaf  pine  which  declined  over  40  percent  to  544,000  acres.  The  second 
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most  abundant  pine  type  is  slash  pine  which  dropped  ten  percent  to  3.7  million  acres.  Areas 
supporting  long  leaf  pine  experienced  a  substantial  drop  of  23  percent  to  520,000  acres. 

About  62  percent  of  the  annual  harvest  came  from  pine  stands,  25  percent  from  hard 
wood  stands,  and  over  12  percent  from  combination  forest,  oak  and  pine  stands.  Acreage  and 
pine  plantations  less  than  ten  years  old  presently  constitute  20  percent  of  all  pine  stands  in  the 
state  in  contrast  to  13  percent  in  1982. 

Natural  disturbances  such  as  fire,  disease,  insects,  and  weather  damage  about  240  acres 
annually.  This  is  showing  a  southern  yellow  pine  that  is  eight  foot  in  circumference.  This  is 
the  same  tree  showing  a  consistent  circumference  which  is  something  that  we  are  looking  for. 

According  to  Alabama  forest  inventory,  forests  make  up  21.9  million  of  the  State's  32 
million  acres  or  67  percent.  Recent  surveys  indicate  this  is  the  third  largest  commercial  forest 
in  the  nation.  The  nearly  22  million  acres  of  trees  in  Alabama  consist  of  four  major  timber 
types:  pine,  pine  and  hard  wood  mix,  upland  hard  wood,  and  bottomland  hard  wood. 
Alabama's  timbered  area  by  types  generally  have  remained  the  same  over  the  past  20  years; 
7.4  million  acres  growing  pine,  4.5  million  acres  growing  a  mixture  of  pine  and  hard  wood, 
and  10  million  acres  growing  hard  wood.  The  total  area  of  timberland  of  pine  and  hard  wood 
forest  types  in  Alabama  has  not  changed  since  1982  though  changes  in  the  makeup  have  been 
significant. 

Natural  pine  stands  continue  a  long-term  downward  trend  decreasing  by  25  percent.  The 
short  leaf  pine  experienced  a  48  percent  decrease.  Pine  stands  increased  by  81  percent  and 
now  comprise  46  percent  of  the  pine  type  timberlands  or  4.4  million  acres.  Natural  distur- 
bances such  as  fire,  disease,  insects,  and  weather  damage  about  198  million  cubic  feet  annu- 
ally. 

This  shows  a  log  inventory  that  has  been  stored  for  winter  millwork.  This  is  the  end  of  a 
southern  yellow  pine  that  is  about  70  or  80  years  old.  Mississippi  forest  land  is  made  up  of 
16.9  million  acres.  Of  that,  28  percent  is  pine,  51  percent  is  hard  wood,  and  21  percent  is 
mixed  hard  wood.  Timber  harvested  from  Mississippi  between  July  1992  and  June  1993  was 
1,276,000  board  feet  of  pine  and  382,000  board  feet  of  hard  wood.  Fifty-three  percent  of  the 
Mississippi  lands  are  underproductive.  Pine  volume  has  only  increased  three  percent  since 
1977.  Commercial  timberland  needs  forest  management  practices  to  reach  its  full  potential. 

Hard  woods  are  taking  over  many  sites  where  pine  grows  best  because  there  is  too  little 
replanting  immediately  after  harvest.  The  timber  mortality  has  more  than  doubled  since  1977 
primarily  due  to  several  epidemics  of  southern  pine  beetles  and  the  growing  number  of 
beaver. 

It  is  estimated  in  Louisiana  that  forest  lands  make  up  13.8  million  of  the  State's  26.2 
million  acres  or  53  percent.  Forest  land  is  divided  into  six  forest  type  groups:  long  leaf  pine, 
about  850,000  acres;  loblolly  pine,  4  million  acres;  combination  forest,  oak  and  pine,  2  mil- 
lion acres;  combination  forest,  oak,  and  hickory  is  2. 1  million  acres;  combination  forest,  oak, 
gum,  and  cypress  is  4.4;  and  combination  forest,  elm,  ash,  and  cottonwood  is  410,000  acres. 

The  average  net  annual  growth  for  all  species  is  835  million  cubic  feet  and  the  average 
annual  removal  of  growing  stock  on  all  species  is  920  million  cubic  feet.  The  average  annual 
mortality  due  to  factors  such  as  weather  and  disease  is  157.4  million  cubic  feet. 

It  should  be  noted  here  there  was  a  great  deal  of  variability  in  the  forest  resource  infor- 
mation used.  To  prepare  this  portion  of  the  report,  some  figures  were  rounded  and  some  liber- 
ties were  taken  to  reduce  and  simplify  the  quantity  of  data  involved. 

There  have  been  a  lot  of  statistics  and  information  given  out  over  the  past  few  minutes 
that  can  be  a  little  overwhelming.  I  stopped  and  asked  myself  if  I  heard  what  I  just  said, 
would  I  understand?  I  answered  myself  no,  so  here's  a  clear  overview  of  what  has  been  said. 
One  fact  is  evident.  Yes,  there  is  a  lot  of  bridge  grade  timber  being  harvested.  The  consensus 
of  the  four  States  based  on  current  harvest  statistics  for  bridge  material  and  expected  future 
growth,  is  the  rate  of  timber  supply  should  remain  at  its  present  level  for  the  next  five  or  pos- 
sibly ten  years  depending  on  the  market  demands. 
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This  is  the  type  of  timber  that  we  would  expect  to  see  for  the  next  five  or  ten  years. 

The  public  approves  of  harvesting  timber  to  produce  consumer  products,  but  continues 
to  be  concerned  about  environmental  impacts.  Opposition  to  individual  forest  practices  is 
due,  in  part,  to  lack  of  knowledge  about  forests  and  their  management.  Forest  resources  are 
widely  perceived  to  be  in  decline.  The  public  knows  little  about  forestry  and  it  doesn't  like 
what  it  doesn't  know.  The  key  to  support  of  the  forest  industry  is  effective  public  education 
about  forest  management  practices. 

What  is  the  truth  about  the  health  of  today's  forest  land?  U.S.  forest  land  is  still  about 
two-thirds  the  size  it  was  in  1600  before  expansion  and  growth  of  our  Nation.  More  trees  are 
growing  in  the  forest  today  than  at  any  time  since  the  early  1900s.  Today's  annual  forest 
growth  exceeds  harvest  by  33  percent. 

This  is  the  end  view  of  a  southern  yellow  pine.  It  is  approximately  75  years  old. 

The  current  forest  management  practices  taught  in  colleges  and  universities  and  used  by 
national  forest  services  are  divided  into  several  sections.  A  management  plan  should  include 
all  objectives  for  land  use  and  include  such  items  as  wildlife  population,  expected  current 
production  and  regeneration  for  the  future.  Regeneration  can  be  divided  into  two  types,  natur- 
al and  planted.  Natural  regeneration  involves  more  than  letting  nature  take  its  course.  It  usu- 
ally allows  for  certain  dominant  seed  producing  trees  to  be  left  thus  allowing  for  natural  dis- 
persement  and  germination  of  seeds. 

There  are  four  methods  available  for  natural  regenerating  pine:  There  is  the  seed  tree. 
This  is  the  most  frequently  used  natural  regeneration  method  in  even  aged  management.  The 
number  of  seed  trees  left  depends  upon  size,  species,  cone-bearing  characteristics,  and  site 
conditions. 

The  second  is  clear-cutting  in  strips.  This  enables  you  to  make  periodic  harvest  cuts 
while  managing  even  aged  units.  The  clear-cut  strips  may  be  of  any  length,  but  preferably 
about  200  feet  wide.  Strips  should  be  perpendicular  to  the  direction  of  the  prevailing  winds  to 
ensure  good  seed  dispersal. 

The  third  is  shelter  wood.  This  entails  leaving  many  seed  trees,  usually  about  25  to  40 
square  feet  of  basal  area  are  left  per  acre  depending  on  the  species.  This  is  equivalent  to  23  to 
37  14-inch  trees  per  acre. 

Fourth  is  seed  in  place.  Seed  in  place  involves  clear-cutting  the  stand  after  the  peak  seed 
fall  but  before  the  start  of  germination.  This  method  is  best  applied  during  a  four  or  five 
month  winter  logging  period.  As  with  the  seedling  in  place  method,  this  technique  can  be 
used  only  when  an  ample  crop  of  seed  is  available. 

Site  preparation  is  usually  desirable  for  regeneration.  The  types  or  combination  of  site 
preparation  depends  on  seed  crop  and  species  of  pine.  In  some  cases,  soil  disturbance  occur- 
ring during  a  logging  operation  is  sufficient  to  provide  good  seed  bed.  Most  of  the  successful 
regeneration  of  southern  pine  is  accomplished  by  planting  seedlings.  This  type  of  planting  is 
more  time  consuming  and  costly. 

Proper  site  preparation  is  essential  for  a  successful  planted  or  seeded  pine  stand.  There 
are  two  options  for  planting.  To  plant  by  hand  or  by  machine.  Machine  planting  is  a  more 
economical  method  especially  in  the  large  areas.  Hand  planting  is  more  efficient  on  small 
areas  or  where  the  terrain  is  very  rough.  The  most  favorable  time  to  plant  bare  root  seedlings 
is  during  the  dormant  season  avoiding  hard,  frozen,  and  dry  ground. 

The  decision  on  spacing  requires  several  considerations.  The  advantages  of  wide  spac- 
ing of  trees  are  it  is  less  expensive,  about  half  as  many  trees  are  needed  while  producing  the 
same  volume  of  wood  in  20  years  and  can  delay  the  decision  on  product  objective,  pulp  wood 
versus  soft  timber.  Closer  spacing  advantages  provide  the  grower  an  insurance  against  poor 
survival  caused  by  equality  of  seedlings  or  loss  from  insects  or  disease.  It  also  provides  an 
early  economic  return  from  thinning.  Soil  should  provide  the  ideal  organic  nutrients  and  com- 
peting vegetation  should  be  reduced  or  eliminated. 
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Herbicides  can  be  used  to  help  control  hard  wood  population  in  pine  regenerated  stands. 

This  a  southern  yellow  pine  forest  that  just  had  one  of  its  10  or  12  year  thinnings. 
Thinning  a  tree  is  accomplished  by  several  objectives.  Thinning  will  allow  trees  left  to 
increase  in  size.  Soft  timber  stands  are  thinned  approximately  10  to  12  years  until  the  trees 
are  a  specific  size.  If  sites  remain  untreated,  the  time  it  will  take  for  trees  to  become  mer- 
chantable may  double. 

Large  structural  bridge  timbers  come  from  trees  60  to  70  years  old.  There  are  many  fac- 
tors which  influence  railway  maintenance  projects.  Projects  have  become  more  complex.  In 
addition,  availability  of  wood  product  has  been  in  larger  demand  with  more  efficient  working 
schedules,  just-in-time  deliveries,  and  pressure  to  reduce  inventories.  Three  factors  to  consid- 
er when  purchasing  future  timber  orders  are  as  follows: 

1.  Most  areas  do  not  allow  logging  during  wet  conditions.  This  was  after  a  30-minute 
rainstorm.  The  loggers  are  probably  out  of  the  forest  for  at  least  a  week  or  probably 
more. 

2.  High  grade  pine  timber  availability  is  greatest  during  the  months  of  May  through 
October  when  the  weather  is  driest. 

3.  The  best  time  for  filling  large  orders  is  during  the  months  of  July  and  August  when 
the  inventory  of  large  logs  is  at  its  peak. 

In  conclusion,  to  repeat  again  what  was  said  earlier,  the  consensus  based  on  current  hard 
wood  statistics  for  bridge  material  and  expected  future  growth,  is  the  rate  of  timber  supply 
should  remain  at  its  present  level  for  the  next  five  or  possibly  up  to  ten  years  depending  on 
market  demands.  Thank  you  very  much.  (Applause) 

Mr.  Van  Huis:  Thank  you,  Lowell. 

At  this  time,  we  will  have  a  brief  update  on  our  education  committee  with  Bill  Nelson. 


STANDING  COMMITTEE  ON  EDUCATION 
Bill  Nelson 

Chairman 

Thank  you  John.  As  many  of  you  have  heard,  we  have  been  doing  some  training  pro- 
grams. For  about  three  years,  I  have  been  involved  with  them  and  they  are  bridge  inspection 
seminars.  We  had  a  very  successful  one  last  April  in  Denver,  Colorado.  We  had  40  students 
attend.  We  have  a  wide  range  of  attendees  from  ironworkers,  helpers,  mechanics,  to  chief 
engineers  and  consulting  engineers.  So  it  is  a  broad-based  program.  The  program  owes  its 
success  to  some  very  fine  instructors  and  I  just  want  to  mention  them  at  this  time.  We  had 
Dave  Franz  from  the  Kansas  City  Southern  participating,  Joe  Lileikis  from  Amtrak,  Don 
Sorgenfrei  from  Modjeski  and  Masters,  Don  McCammon  from  HNTB  in  Denver,  and  Gary 
Lewis  from  HDR  in  Denver. 

This  was  the  first  year  that  we  put  Gary  Lewis  on  the  program.  I  saw  a  presentation  of 
his  on  bridge  scour  and  it  was  an  excellent  program  and  didn't  let  us  down.  He  did  an  excel- 
lent program  for  us  in  Denver  as  well. 

We  plan  to  do  the  same  program  in  April,  1995,  at  the  Denver  Sheraton  Tech  Center.  I 
would  encourage  all  of  you  who  have  employees  to  send  your  people.  We  can  handle  up  to 
40  students.  We  won't  turn  away  one  or  two  extra,  but  we  like  to  keep  it  about  at  about  40. 
We  will  be  covering  a  wide  range  of  bridge  inspections.  It  starts  out  with  what  is  an  inspec- 
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tor?  What  are  the  responsibilities  of  an  inspector?  What  does  he  have  to  do?  What  will  he 
encounter  on  the  job?  We  go  from  that  into  timber  bridges,  concrete  and  steel,  and  then  we 
have  miscellaneous  items  covered  on  the  last  day  such  as  tunnels  and  culverts. 

The  program  has  grown  and  the  instructors  have  gotten  better  and  better  and  they  deliver 
an  excellent  program.  So  I  encourage  you  to  think  about  sending  your  employees.  I  have 
made  some  copies  of  our  instructors'  outline  that  we  use  and  I  will  put  them  on  the  back  table 
should  you  be  interested  in  seeing  what  we  actually  do  day  by  day.  I  have  also  on  the  back  of 
that  an  outline  of  the  training  manual  and  what  is  included.  The  attendees  get  that  manual  to 
keep. 

We  are  also  planning  a  program  that  will  start  in  November,  1995,  on  a  bridge  repair 
program.  I  have  asked  several  people  to  chair  sections  of  organizing  this.  Among  them  are 
Mark  Johnson,  who  is  going  to  organize  a  section  on  bridge  bearings;  Dale  Bartholomew, 
who  will  be  working  on  steel  bridges;  Bob  Carter,  who  will  be  working  on  timber  bridges; 
and  Tim  Rich,  who  will  be  working  on  concrete  bridges.  That  is  not  to  say  that  they  are  only 
going  to  work  on  that  portion,  but  that's  their  primary  emphasis.  We  are  going  to  have  them 
prepare  an  outline  for  our  meeting  coming  up  this  November.  A  year  from  now  we  will  be 
presenting  a  bridge  repair  seminar  and  it  will  be  in  November. 

This  seminar  came  about  primarily  from  comments  that  we  received  from  the  students. 
Over  and  over  again  they  said  you  have  taught  us  what  to  look  for  and  what  the  problems  are, 
but  how  do  we  fix  it.  We  can't  give  them  every  way  to  fix  something,  but  we  will  give  them 
examples  of  how  things  can  be  repaired.  That  seminar  is  a  three-day  program  also. 

I  just  want  to  go  over  a  couple  of  comments  that  we  have  received  from  some  of  the  stu- 
dents. At  the  end  of  each  class  I  summarize  all  of  the  ratings,  and  we  have  the  students  rate 
the  individual  section  and  the  visuals  on  a  rating  of  one  to  five.  This  year,  our  overall  seminar 
rating  was  rated  an  average  of  4.33.  That  is  not  too  bad  out  of  one  to  five.  So  they  were  pretty 
well  pleased  with  everything. 

Some  of  the  comments  that  they  made  are  as  follows:  One  said  they  thought  the  presen- 
tations were  well  prepared  and  that  the  food  was  good.  In  answer  to  what  was  particularly 
good  about  the  seminar,  one  said  the  portion  on  scour.  We  decided  this  year  to  add  some 
videos  at  break  time;  instead  of  just  breaking  and  going  and  standing  in  the  hallway,  we 
would  show  videos  so  they  can  go  out,  get  their  coffee  and  come  back  in  and  watch  short 
videos  if  they  wish.  This  worked  out  well.  They  said  the  videos  were  a  good  addition  during 
the  breaks. 

Timber  inspection  was  very  good.  The  one  fellow  said  he  was  new  to  timber  inspection. 
There  were  good  practical  examples  shown  through  slides.  The  harness  versus  the  safety  belt 
discussion  was  excellent.  We  actually  show  the  differences  between  that  for  fall  protection. 
The  example  on  prestressed  concrete  beam  design  was  good.  Also,  it  says,  the  speaker's 
experience  with  steel  structures  was  helpful  and  informative.  The  last  statement  from  that 
same  person  was  pin  connection  stuff  was  good.  Then  the  last  comments  that  I  put  down  in 
the  letter,  they  said  the  overall  seminar  was  very  professional.  I  just  can't  say  enough  for  the 
instructors.  They  did  an  outstanding  job.  I  put  it  together,  but  they  deliver  the  material  and 
they  do  a  real  good  job.  I  highly  recommend  it  to  you  and  to  your  people.  Think  about  it.  It 
will  be  the  first  part  of  April  and  you  will  be  getting  that  in  a  newsletter  from  Pat  as  to  the 
exact  dates.  The  place  will  be  Denver  at  the  Sheraton  Tech  Center. 

Thank  you.  (Applause) 

Mr.  Van  Huis:  Thank  you  very  much,  Bill.  This  type  of  seminar  is  important  to  the  rail 
industry  today  and  for  our  survival  in  the  future.  We  are  getting  these  kinds  of  responses  back 
from  the  public  as  well  as  from  the  railroads.  So  I  invite  you  to  attend  or  have  your  people 
attend.  (Luncheon  recess) 
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AFTERNOON  SESSION 
Tuesday,  September  20, 1994 

President  Steele:  Good  afternoon,  gentlemen.  Our  registration  as  of  1:00  o'clock  this 
afternoon  is  roadmasters  240,  B&B  86,  suppliers  177,  spouses  82,  for  a  total  of  585. 
Gentlemen,  that  is  nice  crowd. 

Those  of  us  on  the  board  are  running  out  of  ideas  for  conference  material  so  if  you  have 
any  ideas  for  conference  material  for  1996,  if  there  are  things  that  you  want  us  to  bring  before 
you,  please  list  those  ideas  and  we  will  do  our  best  to  bring  that  to  you. 

At  this  time,  I  would  like  to  get  started  and  invite  Mike  Bradley  to  introduce  our  next 
speaker. 

Mr.  Bradley:  Our  first  presentation  this  afternoon  will  be  introduced  by  the  sponsor, 
Jimmy  Neece. 

Mr.  Neece:  Jerry  Butler,  chairman  of  the  special  subject  entitled,  "Gang  Size  and 
Equipment"  is  here  today.  Jerry  is  manager  bridge  maintenance  with  the  Union  Pacific  in 
North  Little  Rock,  Arkansas.  Jerry. 


SPECIAL  SUBJECT 

GANG  SIZE  AND  EQUIPMENT 

Chairman:         J.L.  Butler,  Union  Pacific  Railroad 
Co-Chairman:  T.  Paine,  CSX 

I  have  heard  it  said,  "The  tracks  on  which  a  railroad  depends  to  carry  its  trains  is  like  a 
finely  crafted  ring  and  bridges  are  the  gems  which  adorn  it." 

The  men  who  take  care  of  and  work  on  these  bridges  must  depend  on  a  blend  of  knowl- 
edge, skills,  and  resources  in  order  to  keep  the  gems  sparkling.  In  some  circumstances,  they 
must  be  a  jack  of  all  trades,  dealing  with  not  only  a  variety  of  bridges  but  a  multitude  of  other 
structures  and/or  facilities  while  other  bridgemen  are  specialized  dealing  only  with  one  type 
of  structure  or  aspect  of  bridge  maintenance  or  construction. 

In  my  presentation  of  Special  Subject  No.  3,  "Bridge  and  Building  Gang  Consist  and 
Equipment,"  I  have  the  privilege  of  reporting  to  you  a  brief  cross  section  of  the  different 
types  of  gangs  and  equipment  being  used  by  today's  railroads.  Primarily,  I  plan  to  discuss 
bridge  maintenance  gangs;  however,  I  will  touch  on  building  maintenance. 

The  reference  railroads  of  this  report  structure  their  bridge  and  building  gangs  in  very 
similar  ways.  Each  respective  railroad  may  vary  widely  depending  on  the  number  of  bridges, 
buildings,  or  other  structures  that  are  their  responsibility.  I  would  like  to  take  this  opportunity 
to  thank  those  of  you  who  responded  to  the  questionnaire.  It  really  helped  in  preparing  this 
report. 

I  would  like  to  preface  my  report  by  saying  that,  by  and  large,  short  line  railroads  tend  to 
contract  the  maintenance  and  construction  work  on  bridges  and  buildings.  For  this  reason,  the 
content  of  this  paper  is  representative  of  the  major  Class  I  railroads  who  perform  most  of  the 
maintenance  and  construction  with  in-house  labor.  The  labor  force  of  the  major  railroads 
work  under  a  Collective  Bargaining  Agreement.  Work  rules  for  these  crafts  are  detailed  out 
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in  these  agreements  and  lend  to  the  similarities  of  gang  consists  and  the  work  the  gang  per- 
forms. 

The  trend  in  building  maintenance  seems  to  be  toward  contracting  almost  all  the  work 
performed  on  buildings.  Some  railroads  simply  do  not  perform  building  maintenance  with  in- 
house  labor.  It  is  all  contracted.  A  typical  building  maintenance  gang  consists  of  one  person, 
generally  a  foreman  classification,  who  performs  minor  maintenance.  Their  duties  will 
include  repairing  doors,  windows,  and  small  carpentry  projects  or  painting.  They  drive  utility 
vehicles  loaded  with  an  assortment  of  hand  tools  and  power  tools.  These  tools  will  include 
various  saws,  hammers,  drills,  wrenches,  screwdrivers,  and  various  other  hand  tools.  Cordless 
battery  powered  hand  tools  are  very  popular  because  they  do  not  require  a  power  source  and 
can  be  used  anywhere.  The  territory  covered  by  this  gang  will  usually  be  either  a  terminal 
facility  or  on-line.  In  a  terminal  most  of  the  work  will  be  confined  to  a  small  area.  The  on- 
line territories  may  cover  many  miles  but  have  very  few  buildings  or  facilities.  On-line  gangs 
will  either  be  reimbursed  for  full  expenses  or  paid  per  diem. 

Railroads  which  have  many  buildings  or  facilities  may  employ  several  of  the  one  man 
gangs  or  have  gangs  with  up  to  four  men.  This  allows  them  to  handle  larger  jobs  by  combin- 
ing the  one  man  gangs  or  having  the  larger  gang  available.  The  four  man  gang  will  include  a 
foreman,  lead  man  or  assistant  foreman,  and  two  carpenters  or  mechanics.  The  larger  gang 
will  be  similarly  outfitted  as  the  one  man  gang.  The  truck  will  be  a  crew  cab  body  style  with 
tool  boxes  and  overhead  material  or  cargo  racks  for  hauling  any  necessary  equipment  or 
material.  The  jobs  handled  by  this  gang  may  include  renovation  or  remodeling  the  building, 
roof  repairs,  or  large  carpentry  projects. 

In  any  case,  the  personnel  performing  these  duties  must  be  knowledgeable  of  existing 
building  codes  within  the  communities  and/or  states  where  they  work.  They  must  be  able  to 
reference  OSHA  regulations.  In  many  cases,  when  the  scope  of  work  is  outside  the  range  or 
abilities  of  the  gang,  such  as  plumbing  or  electrical  work,  the  gang  should  be  able  to  assist  in 
the  showing,  bidding,  awarding,  and  coordination  of  their  work  with  the  contractors.  These 
major  facility  projects  such  as  construction  of  office  buildings,  fueling  facilities,  and  car  and 
locomotive  shops  are  exclusively  contracted,  along  with  most  other  heavy  repairs  like  large 
remodeling  work  and  major  roof  replacement  due  to  lack  of  available  manpower  and  other 
resources.  Also  take  into  account  most  of  these  older  facilities  have  asbestos  or  lead  contain- 
ing material  that  has  to  be  disposed  of  in  a  fashion  that  railroads  are  not  equipped  to  perform. 

The  multi-purpose  or  composite  gangs  make  up  a  large  portion  of  the  railroad  bridge 
and  building  work  force.  These  gangs  perform  work  on  timber  bridges,  culverts,  minor  con- 
crete repairs,  and  if  available,  some  building  maintenance.  It  is  seldom  that  these  gangs  per- 
form steel  bridge  repair  or  any  type  of  construction.  This  is  due  primarily  to  the  necessary 
equipment  needed  for  that  type  of  work.  For  this  reason,  most  railroads  have  specialty  gangs 
geared  toward  steel  repairs  or  construction  which  I  will  discuss  later  in  the  presentation.  The 
composite  gang  range  in  manpower  is  from  eight  to  four  men.  Although  classifications  for 
these  men  vary  slightly  from  railroad  to  railroad  they  are  easily  recognizable.  The  gang  will 
have  a  foreman,  assistant  foreman,  and  from  two  to  six  carpenters  or  mechanics. 

The  foreman  is  usually  the  most  qualified  man  on  the  gang.  He  must  be  able  to  drive  the 
truck  and  requires  a  commercial  driver's  license  if  the  gang  truck  is  over  a  state  specified 
gross  vehicle  weight.  He  must  be  able  to  operate  the  equipment  assigned  to  the  gang.  He 
should  be  tested  on  all  rules,  Chief  Engineer's  Instructions,  railroad  standards,  and  Federal 
Regulations  which  apply  to  his  work  and  responsibilities  on  the  railroad.  Most  railroads  pro- 
vide advanced  training  in  these  areas.  He  must  have  a  basic  knowledge  of  computers  and  be 
trained  to  use  the  applicable  software  utilized  by  the  respective  railroad.  He  must  have  inter- 
personal skills,  communication  skills,  and  leadership  skills.  Training  programs  to  develop 
these  skills  are  becoming  very  popular  with  railroads.  The  foreman  is  responsible  for  the  day- 
to-day  operations  of  the  gang.  The  first  and  foremost  responsibility  is  the  safety  of  the  men, 
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equipment,  and  railroad  property.  He  must  be  able  to  recognize  and  eliminate  the  hazards  as 
he  encounters  them,  as  much  as  practicable.  He  must  handle  the  reporting  of  time  rolls, 
inspection  reports,  and  any  other  required  reports  for  the  gang. 

The  next  classification  or  gang  member  is  the  assistant  foreman.  He  must  have  the  same 
qualifications  as  the  foreman,  since  he  will  be  in  charge  of  the  gang  in  the  absence  of  the 
foreman.  If  the  gang  has  equipment  and  no  assigned  operator,  he  will  routinely  operate  the 
equipment.  He  may  drive  the  truck  if  the  gang  does  not  have  an  assigned  truck  driver.  The 
duty  of  filling  out  the  daily  inspection  forms  for  trucks  and  equipment  may  be  his  responsibil- 
ity. The  foreman  may  delegate  more  responsibility  to  the  assistant  foreman  in  order  to  pre- 
pare him  to  hold  a  foreman's  position. 

The  mechanics  or  carpenters  are  the  muscle  of  the  gang.  As  stated  before,  there  will  be 
two  to  six  of  these  positions  on  a  particular  gang.  These  people  must  be  qualified  to  use  all 
types  of  tools  and  equipment.  These  people  are  a  highly  skilled  labor  force  having  entered  in 
and  completed  service  as  a  helper  or  apprentice.  The  helper  is  an  entry  level  position  which 
allows  for  on-the-job  training  and  qualification  to  perform  the  duties  of  mechanics  or  carpen- 
ter. During  the  time  spent  as  a  helper,  personnel  will  develop  the  skills  required  to  handle 
tools,  operate  equipment,  and  learn  rules,  instructions,  and  Federal  regulations  which  govern 
the  duties  of  the  gang. 

In  order  to  promote  to  mechanic,  the  helper  may  attend  training  courses  and  be  tested  on 
the  requirements  necessary  to  hold  the  higher  classification.  However,  the  majority  of  the 
knowledge  and  skill  is  learned  from  the  senior  men  and  on  the  job.  Once  promoted  to  the 
higher  classification,  the  man  should  be  competent  to  perform  the  various  duties  involved  in 
bridge  maintenance.  There  may  be  a  welder  assigned  to  this  gang.  This  is  the  case  with  some 
gangs  that  may  perform  light  steel  repairs.  If  so,  this  man  must  have  formal  training  in  struc- 
tural welding  courses  and  pass  any  required  tests. 

The  duties  of  these  gangs  are  primarily  geared  towards  timber  bridge  maintenance. 
These  gangs  change  out  timber  caps  in  kind  but  some  railroads  use  concrete  caps.  They  may 
add  stringers  to  a  cord  to  strengthen  the  span.  They  remove  worn  out  stringers  from  the  cord 
and  install  new  stringers  or  may  completely  renew  the  entire  cord.  They  post  piling  or  may 
frame  the  entire  bent.  They  tighten  hardware  on  the  bridge,  replace  braces,  clean  drift  off  the 
bridge,  clear  vegetation,  and  spot  in  ties.  If  scour  occurs,  the  gang  will  place  rip  rap  to  hold 
the  bridge  in  place  and  prevent  loss  of  penetration  of  the  piling.  Some  railroads  use  this  type 
of  gang  to  replace  entire  tie  decks.  They  may  convert  open  deck  bridges  to  ballast  decks  by 
installing  floor  boards  or  may  replace  the  floor  boards  on  existing  ballast  deck  bridges.  They 
surface  and  line  bridges.  This  job  is  particularly  important  when  track  surface  and  line  gangs 
or  track  tie  gangs  are  doing  work.  They  will  usually  have  to  line  a  bridge  or  surface  a  bridge 
behind  the  tampers.  It  is  amazing  how  much  a  bridge  can  move  left  or  right  or  rise  or  sink  in 
a  matter  of  minutes. 

Another  job  required  when  tie  gangs  are  working  on  the  territory  is  to  remove  and  rein- 
stall ballast  retainers  which  may  be  either  wood  or  concrete.  This  not  only  helps  with  track  tie 
installation,  but  it  can  prevent  damage  to  the  bridge  and  save  substantial  repairs.  Some  bridge 
gangs  replace  road  crossings  in  line  with  tie  gang  projects.  Composite  gangs  handle  minor 
maintenance  on  turn  and  lift  span  bridges.  They  must  be  knowledgeable  on  how  to  operate 
the  turn  or  lift  spans.  Most  heavy  repairs  on  turn  and  lift  spans  are  accomplished  by  specialty 
steel  repair  gangs. 

When  another  craft  is  performing  work  on  a  bridge  such  as  installing  ties  on  ballast  deck 
bridges  or  laying  rail,  the  composite  gang  may  install  temporary  fall  protection  as  required  by 
FRA  Bridge  Worker  Safety  Regulations.  In  some  isolated  instances,  bridge  gangs  construct 
and  maintain  access  roads  which  parallel  the  railroad  track  and  allow  access  to  the  tracks  by 
all  railroad  forces. 

In  areas  where  snow  is  a  problem,  bridge  gangs  maintain  snow  fencing  to  lessen  the 
effects  of  drifting  snow.  Sand  can  also  drift  onto  the  track  causing  build  up  under  the  tie 
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plates  and  allow  the  rail  to  spread.  In  these  desert  areas,  one  railroad  has  eliminated  this  prob- 
lem by  planting  willow-like  trees  along  the  track  to  break  the  wind  and  keep  the  sand  from 
drifting  onto  the  track.  They  employ  a  bridge  gang  to  continually  maintain  a  watering  system 
for  the  trees.  The  gang  is  also  steadily  planting  new  trees  where  old  ones  die  and  to  expand 
the  length  of  the  shield. 

Another  duty  of  the  composite  gang  is  light  concrete  repairs  on  concrete  span  bridges. 
Minor  spalling  and  cracks  in  the  concrete  can  be  sealed  or  patched.  Heavy  concrete  repairs, 
such  as  epoxy  injection  into  big  cracks  or  bearing  restoration  are  usually  handled  by  contrac- 
tors. 

These  gangs  use  a  wide  variety  of  tools  and  equipment  to  carry  out  their  duties.  The 
most  important  piece  of  equipment  is  the  gang  truck  to  transport  men,  materials,  and  tools  to 
and  from  the  job  site.  The  truck  can  also  serve  as  storage  for  these  tools  and  other  personal 
gear  for  the  men.  As  referenced,  all  vehicles  mentioned  in  this  report  will  have  two-way 
radios  installed  in  them  for  communications.  Although  expensive,  the  two-ton  truck  is  the 
norm  for  the  composite  bridge  gangs.  A  typical  truck  will  be  equipped  with  a  four-to-eight 
man  crew  cab  positioned  behind  the  driver  compartment.  It  will  have  a  flat  bed  platform  with 
tool  boxes  mounted  on  the  sides  and  underbody  storage  boxes.  A  hydraulic  crane  with  a  tele- 
scopic boom  or  an  articulated  boom  with  a  winch  can  be  mounted  on  the  body.  Although  hi- 
rails  are  not  required,  many  railroads  are  equipping  their  trucks  with  them.  This  makes  get- 
ting to  and  from  the  job  easier  and  you  can  carry  material,  tools,  or  equipment  with  you  as 
you  go.  One  restriction  on  the  hi-rail  boom  trucks  is  boom  capacity.  For  hi-rail  operation,  the 
heaviest  boom  you  can  mount  on  the  truck  must  be  calculated  and  installed  by  the  manufac- 
turer, even  though  heavier  booms  are  available  for  off-track  operations. 

Man  lift  baskets  which  attach  to  the  end  of  the  boom  are  optional  with  these  cranes  and 
are  useful  for  overhead  work.  Specialty  steel  gangs  have  a  greater  need  for  man  lift  baskets 
which  we  will  review.  Man  lift  cages  which  can  be  hooked  into  the  winch  cable  of  the  crane 
are  better  suited  for  the  composite  gangs  because  it  allows  the  gang  to  perform  work  below 
the  deck  of  the  bridge.  The  truck  can  be  equipped  with  a  hydraulic  power  take  off  or  PTO 
which  allows  for  hydraulic  tools  to  be  used.  Chain  saws,  spike  pullers,  spike  drivers,  drills, 
and  impact  wrenches  are  a  few  of  the  tools  available  to  the  gang  and  most  useful.  A  separate 
hydraulic  power  unit  can  be  purchased  and  utilized  if  the  truck  is  not  available  at  the  job  site. 
Electric  and  pneumatic  PTO  systems  with  the  same  compliment  of  tools  are  also  available  for 
use  by  these  gangs  and  some  railroads  equip  the  truck  with  two  or  three  systems.  Separate 
power  units  are  also  provided  for  the  additional  tool  systems. 

Along  with  the  truck,  the  gang  may  have  a  trailer  to  haul  material  and/or  equipment  with 
them.  The  trailer  should  be  heavy  enough  to  be  useful  but  not  overload  the  truck.  A  trailer 
with  a  capacity  of  12,000  to  15,000  pounds  works  well  with  a  two-ton  truck.  The  gang  can 
haul  all  types  of  material  with  the  exception  of  stringers  or  piling  because  of  the  length  of  the 
timbers.  If  these  longer  timbers  are  required  for  the  job,  they  can  be  loaded  on  flat  cars  and 
shipped  to  the  job  location.  Equipment  can  also  be  hauled  on  the  trailer.  Even  though  the 
truck  has  storage  capacity  for  tools  and  equipment,  additional  storage  space  is  often  neces- 
sary. There  are  many  ways  to  provide  additional  storage  area.  The  gang  may  have  a  railroad 
boxcar  which  has  been  modified  with  shelves,  bins,  and  dividers  or  bulkheads.  A  semi-trailer 
van  that  can  be  moved  via  highway  from  job  to  job  may  be  used.  Containers  also  moved  via 
highway  is  another  method  of  handling  the  need  for  additional  storage.  If  the  gang  is  head- 
quartered and  does  not  cover  a  large  territory,  a  shop  building  may  be  provided  for  storage 
and  office  space. 

The  composite  gang  consist  may  include  a  separate  piece  of  heavy  equipment  which  can 
handle  big  materials.  Flexible  boom  tie  and  timber  handlers,  sometimes  referred  to  as  bridge 
tie  cranes  or  ribbed  tired  hi-rail  equipped  cranes,  are  two  machines  commonly  used.  Bridge 
tie  cranes  make  installation  of  ties,  caps,  or  stringers  much  easier  for  the  people  and  reduce 
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the  chances  of  accident  or  injury.  The  bridge  tie  crane  can  handle  2,000  pounds  safely. 
Rubber  tire  truck  cranes  with  hi-rails  also  make  material  handling  much  easier  and  safer. 
These  cranes  have  more  lifting  capacity  than  bridge  tie  cranes  and  are  rated  from  15  tons  up 
to  50  tons  or  more,  depending  on  the  availability  or  requirements  of  the  particular  railroad. 

The  truck  crane  is  a  versatile  piece  of  equipment.  It  can  handle  rail  cars  of  material, 
which  makes  distribution  of  materials  very  convenient  usually  at  the  job  site.  Virtually  every 
size  and  shape  of  bridge  timber  can  be  handled  by  this  machine.  This  allows  for  tie  installa- 
tion, cap  replacement,  stringers  replacement,  or  even  framed  bent  installation.  The  crane  can 
be  equipped  with  a  clam  shell  bucket  which  can  be  used  to  place  rip  rap,  pull  drift,  or  ditch 
channels.  When  it  comes  to  other  types  of  heavy  equipment  such  as  backhoes,  trenchers,  man 
lifts,  et  cetera,  some  railroads  feel  it  is  more  cost  efficient  to  rent  or  lease  locally  when  need- 
ed rather  than  own  the  equipment  and  provide  it  as  needed. 

The  composite  gang  uses  an  assortment  of  small  tools  and  equipment.  These  tools  may 
be  simple  hand  tools  requiring  the  man  to  manipulate  them  by  hand.  These  tools  include 
hammers,  mauls,  claw  bars,  line  jacks,  ratchet  jacks,  hand  saws,  wrenches,  and  many  others. 
The  power  tools  used  by  these  gangs  may  be  driven  by  air,  electricity,  or  hydraulics. 

The  most  common  power  tools  use  air.  Air  tools  include  drills,  impacts,  and  spike  dri- 
vers. Of  course,  to  run  these  tools  the  gang  needs  an  air  compressor.  The  size  of  the  air  com- 
pressor depends  on  the  requirements  of  the  gang.  If  only  one  tool  is  being  operated  at  a  time, 
a  small  portable  air  compressor  will  be  sufficient.  If  more  than  one  tool  is  being  operated, 
which  is  usually  the  case,  a  bigger  compressor  will  be  necessary.  This  system  is  very  reliable 
but  is  big  and  heavy  to  move  around. 

Another  system  of  tools  are  electric  tools.  Electric  drills,  saws,  and  impacts  are  good 
tools  if  there  is  a  power  source  available  at  the  job  site;  otherwise,  a  portable  generator  is 
needed.  The  electric  tools  are  larger  and  heavier  than  the  air  tools  and  usually  are  more 
expensive.  Electric  tools  are  probably  the  least  used  tools  by  bridge  gangs. 

The  tool  system  gaining  the  most  popularity  today  is  hydraulic.  The  hydraulic  power 
system  can  be  incorporated  into  the  gang  trucks  hydraulic  system.  The  gang  should  have  a 
separate  portable  hydraulic  power  unit  as  back  up  should  the  truck  be  unavailable. 

There  are  several  different  hydraulic  tools  used  by  the  gang.  Spike  drivers,  spike  pullers, 
impacts,  chain  saws,  and  drills  are  some  of  the  most  commonly  used  by  bridge  gangs.  These 
tools  are  lighter  in  weight  than  either  air  or  electric.  Another  advantage  to  the  hydraulic  sys- 
tem is  being  able  to  use  hydraulic  ram  jacks  to  perform  the  work.  Hydraulic  rams  are  much 
more  versatile  than  older  mechanical  or  ratchet  jacks.  The  compact  build  of  ram  jacks  makes 
them  easy  to  handle  and  store. 

All  three  types  of  systems  have  their  own  advantages  and  disadvantages  such  as  cost, 
maintenance,  maneuverability,  or  convenience.  All  have  a  better  application  in  specific 
instances  but  the  advantages  of  the  hydraulic  system  seem  to  outweigh  the  other  systems. 
Most  railroad  composite  gangs  have  a  combination  of  the  systems. 

Composite  bridge  gangs  will  have  a  system  of  ladders  and  scaffold  boards.  Scaffold 
boards  can  be  suspended  at  locations  on  a  bridge  to  allow  the  gang  easier  and  safer  access  to 
their  work.  Ropes,  chains,  or  steel  frames  can  be  used  to  support  the  scaffold  board. 

Sometimes  larger  pieces  of  equipment  may  be  required  by  the  gang  to  perform  their 
duties.  When  very  heavy  material  handling  is  required,  such  as  tall  frame  bents,  driving  pil- 
ing, or  setting  panels  of  ties  or  decking,  a  locomotive  crane  can  be  utilized.  These  cranes  are 
not  usually  assigned  to  a  particular  composite  gang. 

Steel  repair  gangs  are  specialized  gangs  dealing  only  with  steel  span  bridges.  The  man- 
power consists  of  these  gangs  is  fairly  uniform  from  one  railroad  to  the  next.  There  is  a  fore- 
man, assistant  foreman,  and  three  to  four  welders.  The  foreman,  as  with  all  other  foremen, 
must  be  qualified  on  all  the  applicable  rules,  regulations,  and  standards  associated  with  rail- 
road operations.  Additionally,  the  steel  gang  foreman,  as  well  as  the  other  gang  members, 


17 


must  be  qualified  welders.  The  qualifications  are  in  accordance  with  the  American  Welding 
Society  Testing  and  Qualification  Requirements.  The  foreman  and  assistant  foreman  must  be 
able  to  read  blueprints  and  be  knowledgeable  of  structural  steel  construction.  They  must  be 
familiar  with  mechanical  systems  utilized  in  lift  and  turn  span  bridges.  The  assistant  foreman 
drives  the  truck  and  usually  operates  any  equipment  included  in  the  gang  consist. 

This  gang  covers  a  broader  territory  than  the  composite  gang.  They  handle  such  jobs  as 
welding  cracks  in  steel  members  and  cover  plating  steel  members  in  order  to  strengthen  the 
member.  They  replace  loose  or  missing  rivets  and  bolts  in  built  up  members  and  at  connec- 
tion points  of  the  steel  members.  They  clean  and  grease  and  adjust  expansion  bearings.  The 
gang  maintains  the  mechanical  systems  of  lift  and  turn  span  bridges.  Included  in  their  duties 
on  lift  span  bridges  is  maintenance  of  uphaul,  downhaul,  and  counter  balance  ropes.  The 
gang  will  replace  steel  members  if  they  are  worn  out  due  to  fatigue,  loss  of  section,  or  dam- 
age from  being  hit  by  trains,  barges,  or  vehicular  traffic.  The  steel  gang  will  surface  steel 
spans  with  shims  or  grillages,  if  necessary.  The  gang  may  get  involved  with  bridge  construc- 
tion if  false  work  bents  are  required  or  the  bridge  is  steel. 

The  steel  gang  will  have  a  truck  similar  to  the  composite  gang.  A  two-ton  truck 
equipped  with  a  boom  and  crew  cab  will  fulfill  most  of  the  gang  needs.  A  man  lift  basket  is 
necessary  to  perform  overhead  work.  The  truck  should  be  equipped  with  hi-rails  to  get  to  and 
from  the  work  location  by  rail.  A  gasoline  powered  electric  arc  welder  and  combination  com- 
pressor can  be  mounted  on  the  truck.  This  eliminates  the  need  for  handling  two  separate 
units.  Oxygen  and  acetylene  cylinder  storage  boxes  with  hose  reels  should  be  mounted  on  the 
truck.  This  allows  the  gang  to  have  the  equipment  they  use  with  them  at  all  times. 

The  small  tools  and  equipment  the  gang  requires  are  magnetic  drills,  hand-held  grinders, 
rivet  busters,  punch  outs,  clamps,  and  a  hydraulic  jack  system.  The  power  supply  can  be  a 
PTO  on  the  truck  and  a  portable  power  unit. 

Most  steel  gangs  will  have  rail  cars  included  in  the  gang  consist.  A  boxcar  can  serve  as  a 
mobile  shop  and  storage  area.  Bolts,  tools,  and  small  equipment  can  be  stored  in  the  boxcar. 
The  car  can  be  equipped  with  work  benches  and  jigs  for  layout  work  when  the  gang  needs  to 
fabricate  steel  members,  cover  plates,  or  gusset  plates.  A  flat  car  is  used  for  storage  of  raw 
materials  used  by  the  gang.  Various  sizes  of  plate,  angles,  channels,  and  bars  can  be  stored  on 
the  flat  car.  This  way  the  gang  can  keep  a  supply  of  material  at  all  times.  The  flat  car  also 
allows  for  easy  handling  of  materials. 

Most  railroads  do  not  have  many  of  these  gangs  for  one  reason  or  another.  They  may 
contract  the  steel  work  or  not  have  enough  work  to  support  such  a  gang.  However,  most  steel 
bridges  in  service  today  on  American  railroads  are  between  60  and  100  years  old.  They  have 
carried  multi-million  tons  of  freight  over  them.  Steel  repair  and  maintenance  on  these  older 
bridges  is  becoming  a  bigger  and  bigger  budget  item  for  most  railroads,  especially  with  the 
heavy-axle  loads  becoming  more  prevalent.  One  solution  is  to  equip  the  composite  gangs 
with  welding  equipment  and  tools,  qualify  men  on  welding  and  let  them  do  the  work  in  addi- 
tion to  that  which  they  are  presently  performing. 

Construction  of  major  steel  structures  is  accomplished  almost  exclusively  by  contrac- 
tors. Some  construction  of  steel  and  concrete  trestles  is  also  performed  by  contractors. 
However,  most  construction  of  trestles  is  achieved  by  in-house  forces  on  most  railroads.  The 
construction  gang's  manpower  consist  will  include  a  foreman,  assistant  foreman,  hoisting 
engineer,  assistant  hoisting  engineer,  welder,  truck  driver,  and  five  or  six  mechanics  or  car- 
penters. The  qualifications  to  be  foreman  are  the  same  as  any  other  foreman  with  respect  to 
the  rules,  instructions,  and  regulations  governing  railroads. 

Additionally,  the  construction  foreman  must  be  able  to  read  blueprints,  know  how  to  lay 
out  the  new  bridge  with  surveying  techniques,  and  have  a  working  knowledge  of  construction 
practices  and  materials.  He  must  have  knowledge  of  pile  driving  criteria  to  determine  proper 
bearing  of  driven  piles.  He  must  know  how  to  read  load  charts  for  cranes.  Formal  training  is 
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necessary  and  is  provided  by  most  railroads,  although  much  of  the  foreman's  knowledge  is 
gained  on  the  job  through  experience. 

The  assistant  foreman  should  have  the  same  qualifications  as  the  foreman.  His  primary 
responsibility  is  training  the  men  who  work  on  the  gang.  He  must  assist  the  foreman  with  his 
duties  but  also  make  sure  the  men  are  working  safely  and  productively. 

The  hoisting  engineer  operates  the  crane.  The  crane  is  usually  a  locomotive  crane  with  a 
capacity  of  80  to  120  tons.  He  must  be  formally  trained  and  qualified  to  operate  the  crane. 
Usually  he  has  been  through  some  type  of  crane  safety  training.  He  has  spent  time  learning 
how  to  operate  the  crane  as  an  assistant  hoisting  engineer  under  the  guidance  of  a  qualified 
hoisting  engineer.  He  must  be  able  to  interpret  load  charts  for  the  crane  and  know  how  to 
maintain  the  crane  mechanically.  He  must  have  knowledge  of  wire  rope,  slings,  hooks,  chok- 
ers, and  how  to  rig  materials  and  equipment  to  be  handled  by  the  crane.  He  must  have  a  thor- 
ough knowledge  of  pile  driving  hammers  and  the  operation  of  them.  He  must  make  daily 
inspections  of  the  entire  crane.  This  includes  the  boom,  cables,  sheaves,  torrent  and  center 
pin,  air  system,  brake  system,  and  all  safety  appliances.  The  proper  inspection  forms  must  be 
filled  out  and  given  to  the  proper  authority. 

The  assistant  hoisting  engineer  position  is  primarily  a  training  position.  He  frequently 
operates  the  crane  and  assists  the  hoisting  engineer  with  the  maintenance  and  inspection  of 
the  crane.  When  the  assistant  engineer  is  not  operating  the  crane,  he  acts  as  a  signalman  for 
the  engineer.  He  is  in  charge  of  rigging  the  pick  and  giving  signals  to  the  engineer  during  the 
pick.  When  driving  piling,  the  assistant  will  help  set  the  piling  and  monitor  the  hammer's 
operation. 

The  welder  must  be  a  qualified  welder  and  performs  various  duties  during  the  construc- 
tion of  the  bridge.  He  will  perform  the  duties  of  the  mechanics  or  carpenters  when  not  per- 
forming welding  duties. 

The  truck  driver  is  in  charge  of  the  gang  truck.  He  must  have  a  CDL  qualification.  He 
transports  the  gang  and  makes  sure  the  truck  is  inspected  and  in  good  working  order.  His 
duties  may  include  the  procurement  of  materials  and  supplies  for  the  gang.  He  will  make  sure 
that  the  machines  and  equipment  are  fueled  and  lubed  and  that  the  fuel  supply  is  maintained. 
He  will  make  sure  the  hand  tools  and  power  tools  are  in  good  condition.  For  example,  he  will 
make  sure  that  the  chain  saws  are  sharp  and  that  the  compressors  and  generators  are  running 
properly  and  serviced. 

The  mechanics  supply  the  labor  for  the  gang.  They  have  spent  time  as  helpers  or  appren- 
tices before  becoming  mechanics.  There  are  not  many  formal  training  programs  or  qualifica- 
tions for  this  position.  Some  railroads  have  construction  practices  training  courses  which  edu- 
cate the  men  on  the  basics  of  bridge  construction.  In  these  courses,  they  receive  training  on 
surveying  and  mathematics,  concrete  design  and  construction,  and  small  tool  safety  and 
maintenance.  These  men  prepare  the  existing  bridge  for  the  construction  of  the  new  bridge. 
They  lay  out  pile  guides,  open  up  ballast  deck  bridge  spans,  and  help  the  assistant  engineer 
rig  materials  and  equipment.  They  tie  and  set  reinforcing  steel,  set  forms  for  placement  of 
concrete,  pour  and  finish  concrete,  and  tear  out  the  old  bridge  span  to  allow  placement  of  the 
new  girders.  If  necessary,  they  lay  track  panels  and  dump  ballast.  Once  the  pilings  are  driven, 
they  cut  them  off  at  the  proper  elevation.  They  must  be  constantly  aware  of  and  remedy  safe- 
ty hazards  or  report  them  to  the  foreman  for  remedial  action.  They,  as  with  all  bridge  work- 
ers, must  be  knowledgeable  of  and  comply  with  F.R.A.  Bridge  Safety  Worker  Regulations. 

The  construction  gang  will  usually  have  a  consist  of  railroad  cars  which  will  include 
gondolas,  flat  cars,  and  box  cars  in  their  complement  of  equipment.  The  gondolas  will  be 
used  to  transport  the  various  containers,  forms,  and  tool  boxes  used  by  the  gang.  The  flat  cars 
can  be  used  to  transport  materials  or  equipment.  One  must  serve  as  a  boom  idler  for  the  crane 
when  moving  from  job  to  job.  The  boxcars  can  store  and  transport  supplies  and  materials  for 
the  gang. 
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The  gang  will  have  two  or  three  containers  which  have  been  converted  into  shops, 
offices,  or  storage  for  the  gang.  The  office  container  will  have  room  in  it  to  display  blue- 
prints, hold  files  or  paperwork,  and  a  desk  for  the  foreman.  It  will  be  supplied  with  a  radio 
and/or  a  cellular  phone  for  communication.  The  shop  container  will  be  outfitted  with  tools 
and  equipment  which  allow  the  gang  to  perform  repairs  to  other  tools  and  equipment  on  site. 
Vises,  grinders,  and  a  work  bench  are  some  of  the  items  found  in  the  shop.  The  shop  should 
be  supplied  with  handles  for  tools,  oils,  lubricants,  rings  and  seals,  plus  a  number  of  other 
items.  The  storage  container  will  hold  the  hardware  the  gang  needs  on  the  job.  Some  of  the 
hardware  will  include  nails,  bars,  jacks,  tools,  wire,  cable,  nuts  and  bolts,  concrete  finishing 
tools,  concrete  vibrators,  and  spare  parts  for  the  many  different  machines  on  the  job. 

Gasoline  and  diesel  are  stored  in  approved  tanks  which  range  in  capacity  from  100  to 
500  gallons.  They  are  portable  and  can  be  set  at  the  job  site  or  picked  up  and  taken  to  the  bulk 
dealer  for  filling. 

A  two-ton  stake  bed  truck  with  a  boom  crane  is  a  useful  vehicle  for  this  gang.  The  truck 
does  not  need  to  be  hi-rail  equipped.  It  is  primarily  used  to  transport  men  and  material  to  the 
job.  If  there  is  not  a  road  access  to  the  job,  the  men  can  be  transported  by  means  of  a  person- 
nel carrier  attached  to  the  crane.  This  carrier  is  a  modified  pushcar  with  seats  and  brakes.  If 
material  is  needed  at  the  job  site,  it  can  be  loaded  into  a  gondola  or  onto  a  flat  car  for  trans- 
port to  the  job  with  the  crane. 

An  assortment  of  tool  boxes  is  required  for  this  gang.  Chain  saws,  jacks,  generators, 
oxygen  and  acetylene  cylinders,  cutting  and  welding  equipment,  air  hoses,  jack  hammers, 
spike  drivers,  and  pullers  must  be  stowed  away  from  the  elements,  vandals,  or  thieves.  The 
gang  has  two  air  compressors  on  site.  One  cannot  supply  the  air  required  to  run  all  the  equip- 
ment on  the  job. 

The  most  important  piece  of  equipment  on  the  construction  gang  is  the  locomotive 
crane.  These  cranes  are  manufactured  by  several  different  manufacturers  and,  as  I  mentioned 
before,  have  various  lifting  capacities  of  80  to  120  tons.  The  heavier  cranes  can  handle  the 
bigger  pile  drivers  and  piling.  The  hammers  may  be  equipped  with  swinging,  semi-fixed,  or 
fixed  leads.  The  smaller  cranes  may  be  rigged  with  a  smaller  hammer  and  leads.  Both  rigs 
will  accomplish  the  required  pile  driving  criteria  for  concrete  piling.  However,  the  big  ham- 
mers may  be  too  heavy  to  drive  steel  H  or  timber  piling.  This  is  usually  the  case  when  false 
work  is  required  with  the  job.  This  problem  is  handled  differently  by  different  railroads.  One 
may  keep  a  second  smaller  hammer  with  the  gang.  Another  may  keep  a  second  crane  and 
hammer  available  to  perform  the  job. 

This  leads  into  another  gang  utilized  by  some  railroads.  This  gang  consist  includes  a 
hoisting  engineer  and  an  assistant  hoisting  engineer.  The  crane  is  a  smaller  crane  equipped 
with  a  smaller  hammer  and  swinging  leads.  The  crane  covers  a  wide  range  of  territory  assist- 
ing all  gangs  with  whatever  work  needs  to  be  accomplished.  Occasionally  a  composite  gang 
is  combined  with  a  steel  gang  and  short  steel  H  pile  trestles  are  constructed.  On  low  tonnage 
branch  lines  where  the  cost  of  building  a  concrete  or  steel  trestle  is  too  prohibitive,  timber 
trestles  can  still  be  the  solution  to  heavy  maintenance  costs.  The  crane  can  pull  heavy  drift  or 
beaver  dams  which  are  becoming  a  real  problem  these  days  to  bridge  and  culvert  owners. 

The  only  other  necessary  equipment  for  this  gang  is  a  flat  car  for  the  boom  idler,  a  gon- 
dola to  carry  slings,  hooks,  chokers,  clam  shell,  or  other  lifting  equipment,  and  a  fuel  car  to 
store  and  carry  fuel,  lubricants  and  tools.  The  crane  and  operators  become  part  of  the  gang 
they  are  working  with. 

The  ideal  gang  is  the  final  gang  I  wish  to  discuss  today.  This  gang  was  formulated  from 
the  responses  I  received  to  a  questionnaire  from  several  railroads.  The  manpower  would 
include  a  foreman,  assistant  foreman,  four  or  five  mechanics,  and  a  helper.  With  recent 
downsizing,  current  work  forces  will  have  an  average  of  four  to  five  weeks  vacation,  and 
with  the  age  group  involved,  illness  and  ailments  associated  with  this  group  tend  to  create 
daily  absences  in  the  gangs. 
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With  this  number  of  employees,  we  can  be  assured  of  having  a  number  of  workers  avail- 
able to  perform  daily  functions.  All  the  men  would  be  qualified  welders,  except  the  helper, 
who  would  be  training.  All  personnel  would  have  CDLs.  They  would  be  qualified  on  all 
rules,  standards,  and  regulations  governing  the  railroads.  They  would  have  formal  training  on 
construction  practices,  blueprint  reading,  surveying,  concrete  design  and  construction,  and 
steel  design  and  construction. 

The  equipment  would  include  a  four-wheel  drive  pickup  or  utility  vehicle  with  hi-rails 
for  the  foreman.  The  gang  truck  would  be  a  two-ton  body  with  a  four-door  crew  cab.  The 
truck  would  have  a  heavy  boom  crane  and  be  hi-rail  equipped.  The  truck  would  also  have  a 
heavy-duty  trailer  package  and  trailer.  The  truck  would  be  equipped  with  a  hydraulic  and  air 
PTO  and  tools,  including  separate  power  units.  This  gang  would  also  be  equipped  with  a  gen- 
erator and  electric  tools  for  a  backup  system. 

The  gang  would  have  two  40-foot  semi-trailer  vans.  These  would  be  used  as  a  shop  and 
office  and  storage  for  material  and  tools.  The  storage  van  would  be  stocked  with  spikes, 
bolts,  nuts,  washers,  and  other  hardware.  Jacks,  track  tools,  air  tools,  chain  saws,  generators, 
cutting  and  welding  equipment,  lights  for  night  work,  ladders  and  scaffold  boards  could  also 
be  stored  there.  The  second  trailer  could  be  used  for  a  shop  and  office  for  the  gang.  The  shop 
would  be  for  repairing  and  servicing  the  machines  and  tools,  layout  work  or  storage  for  per- 
sonal protective  equipment.  This  equipment  includes  harness  and  lanyards,  hard  hats,  safety 
glasses,  hearing  protection,  life  vests,  and  a  first  aid  station.  The  office  would  have  a  desk  for 
the  foreman,  scanner  radio,  and  cellular  phone  for  communication. 

The  gang  should  have  a  heavy  machine  available  for  use  on  certain  jobs.  The  roving 
locomotive  crane,  truck  crane,  or  tie  handler  crane  could  be  used  by  several  of  these  ideal 
gangs.  Ideally,  the  gang  needs  other  equipment  such  as  backhoes,  track  hoes,  dozers,  and 
loaders.  An  inventory  of  these  could  also  be  shared  by  several  gangs.  Additionally,  the  gang 
would  need  a  boat  and  trailer  for  over  the  water  jobs  as  dictated  by  the  F.R.A.  regulations. 

Logistics  would  command  district  or  regional  seniority  territories  to  effectively  utilize 
the  expertise  of  the  gang  in  an  approximate  200-mile  radius. 

The  last  topic  I  wish  to  present  today  is  the  work  being  contracted  routinely  by  most  of 
the  representative  railroads.  This  work  is  highly  specialized  areas  of  bridge  and  building 
work.  These  areas  include  in  place  timber  treatment,  major  steel  member  fabrication,  flame 
straightening,  I-Bar  shrinking,  concrete  restoration,  jack  and  bore  culvert  installation, 
asbestos  removal,  demolition  projects,  and  painting  of  steel  structures.  The  lack  of  equip- 
ment, expertise,  and  available  company  forces  along  with  strict  governmental  mandates, 
leave  the  carriers  with  little  or  no  choice  but  to  perform  this  work  with  an  outside  contractor 
specializing  in  the  particular  field.  As  an  example,  recent  rulings  on  lead  abatement  has  virtu- 
ally eliminated  painting  by  company  forces. 

This  has  been  a  very  brief  and  quick  overview  of  the  more  prevalent  gang  consists  uti- 
lized by  the  bridge  departments  on  different  railroads. 

Again,  I  would  like  to  express  my  appreciation  and  give  thanks  to  those  who  responded 
to  the  survey  sent  out  by  the  committee.  Thank  you.  (Applause) 

Mr.  Bradley:  Thank  you,  Jerry.  Our  next  presentation  is  a  change  out  from  swing  span 
to  vertical  lift  at  the  Red  River  Bridge  at  Alexandria,  Louisiana.  The  presenter  is  Ralph 
Eppehimer,  an  associate  of  Modjeski  &  Masters. 

Ralph  received  his  civil  engineering  degree  at  Pennsylvania  State  University  in  1982. 
Ralph  is  a  registered  professional  engineer  in  the  State  of  Louisiana.  His  experience  over  the 
past  12  years  covers  construction,  inspection,  and  repair  of  both  fixed  and  movable  bridges. 
Ralph  was  the  designer  on-site  representative  for  technical  support. 

Please  join  me  in  welcoming  Ralph.  (Applause) 
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CONSTRUCTION  OF  UNION  PACIFIC'S 

LIFT  SPAN  AT  ALEXANDRIA,  LOUISIANA, 

RED  RIVER  BRIDGE 

Ralph  Eppehimer 

Modjeski  &  Masters 

Thank  you,  Mike. 

As  part  of  the  U.S.  Army  Corps  of  Engineers'  project  to  improve  navigation  on  the  Red 
River  Waterway,  the  Union  Pacific  Railroad's  existing  bridge  at  Alexandria,  Louisiana, 
including  a  swing  span,  required  modification.  A  vertical  lift  bridge  was  designed  to  replace 
the  swing  span  with  minimal  interruption  of  rail  and  marine  traffic  service  during  construc- 
tion. Construction  began  in  November,  1990,  and  the  bridge  modifications  were  completed  in 
November,  1992. 

This  paper  addresses  key  structural  aspects  of  the  design  and  construction.  The  new 
piers  for  the  lift  span  and  towers  encase  the  existing  rest  piers  of  the  swing  span  and  are 
founded  on  rock  near  the  riverbed  surface.  The  rock  prevented  pile  driving,  so  special  tech- 
niques were  needed  to  seal  the  cofferdam  sheet  piles  to  the  riverbed.  A  sequence  of  excava- 
tion and  concrete  placement  was  used  to  construct  the  new  pier  footings  in  segments  without 
jeopardizing  the  stability  of  the  existing  rest  pier  footings  carrying  rail  traffic.  The  swing  span 
was  temporarily  modified  including  removal  of  its  end  panels  so  that  it  could  remain  in  ser- 
vice in  its  shortened  configuration  while  the  slender  lift  bridge  towers  and  counterweights 
were  constructed  atop  the  new  piers. 

The  swing  span  was  replaced  within  a  rail  traffic  closure  period  of  12  hours  as  required. 
The  contractor's  successful  span  change-out  method  included  simultaneous  float-out  of  the 
swing  span  and  float-in  of  the  lift  span  by  supporting  both  spans  on  the  same  set  of  falsework 
and  barges.  The  steel  through-truss  lift  span  is  306  feet  long. 

Many  past  projects  have  included  the  replacement  of  movable  bridge  spans,  for  various 
reasons,  while  maintaining  traffic  during  construction.  However,  this  type  of  project  requires 
specialized  techniques,  and  each  project  has  its  own  unique  set  of  characteristics  and  circum- 
stances. That  specialization  along  with  the  wide  variety  of  engineering,  construction,  and 
other  disciplines  involved,  and  the  relatively  short  time  available  to  coordinate  and  perform 
the  work,  is  what  makes  these  projects  so  interesting. 

The  intent  of  the  following  presentation  is  to  highlight  some  of  the  key  structural  aspects 
of  the  recent  modification  of  the  Union  Pacific  Railroad's  bridge  over  the  Red  River  at 
Alexandria,  Louisiana.  The  U.S.  Army  Corps  of  Engineers  administered  the  design  and  con- 
struction contracts.  Johnson  Brothers  Corporation  was  the  General  Contractor  for  construc- 
tion. Union  Pacific  Railroad  forces  also  performed  portions  of  the  work.  The  author  was  the 
on-site  design  firm  representative  during  construction. 

The  existing  single  track  bridge  structure  before  modification  included  an  open  deck, 
steel,  through-truss  swing  span  about  358  feet  in  length.  The  open  deck  portion  of  the  west 
approach  consists  of  two  steel  through-truss  simple  spans  each  about  129  feet  long,  plus  a  75- 
foot  long  steel  deck  girder  span.  The  open  deck  portion  of  the  east  approach  consists  of  three 
steel  deck  girder  spans  each  about  60  feet  long.  The  open  deck  portion  of  each  approach  is 
joined  to  a  series  of  precast  concrete,  ballasted  deck  spans  over  land.  The  total  length  of  the 
crossing  between  abutments  is  about  1 ,067  feet. 

The  existing  bridge's  history  includes  many  past  rehabilitations  and  partial  replace- 
ments, so  its  components  are  of  various  ages.  The  oldest  parts  are  some  of  the  original  con- 
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One  of  the  cofferdams  for  the  new  pier  construction. 


The  original  swing  span  with  the  new  tower  piers  nearly  completed. 
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crete  piers  which  date  back  to  the  late  1800s.  The  swing  span  before  its  replacement  provided 
a  channel  for  navigation  on  each  side  of  its  center  pivot  pier  and  fender.  Each  channel  had  a 
horizontal  clearance  of  about  158  feet. 

To  improve  navigation,  the  existing  swing  span  and  its  pivot  pier  and  fender  were 
recently  replaced  by  a  new  vertical  lift  span.  The  geometry  existing  at  the  site  and  required 
for  navigation  allowed  for  the  vertical  lift  span  with  its  towers  to  be  designed  to  fit  entirely 
between  the  existing  rest  piers  of  the  swing  span.  The  existing  approach  spans  were  not  mod- 
ified. The  steel  through-truss  lift  span  is  306  feet  long  (center  to  center  of  bearings),  50  feet 
deep  at  mid  span  (center  to  center  of  chords)  and  provides  a  navigation  channel  with  286  feet 
of  horizontal  clearance  between  the  pier  marine  traffic  with  the  span  in  the  normal  full  open 
position  and  the  river  stage  at  the  present  normal  pool  elevation. 

The  normal  lift  of  the  span  is  about  38  feet.  With  the  span  seated,  the  low  steel  elevation 
of  the  lift  span  is  about  the  same  as  it  was  for  the  swing  span.  Rail  elevations  across  the 
bridge  also  remained  generally  unchanged  by  the  project  except  for  a  slight  increase  due  to 
changing  from  119  pound  to  133  pound  rail  on  the  open  deck  spans.  Two  new  deck  girder 
spans,  22.5  feet  long  from  center  to  center  of  bearings,  provide  the  transitions  from  the  ends 
of  the  lift  span,  through  the  towers,  to  the  approach  spans. 

The  tower  girder  spans  bear  on  the  existing  swing  span  rest  piers  toward  the  approaches 
and  on  the  new  tower  piers  toward  the  lift  span  and  are  not  connected  to  the  tower  structures. 
Both  towers  are  about  104  feet  high  from  pier  top  to  centerline  of  the  counterweight  sheave 
bearings  on  the  tower  top.  The  tower  width,  parallel  to  the  track,  is  15  feet  between  centers  of 
the  front  and  rear  tower  columns.  The  dimensions  of  the  counterweight  boxes,  which  travel 
vertically  within  the  tower  structures,  are  9  feet  by  21  feet  by  30  feet  deep. 

The  design  and  construction  specifications  for  the  project  generally  followed  the 
American  Railway  Engineering  Association  Manual,  including  fracture  critical  member  and 
Charpy  V-notch  impact  test  requirements  for  structural  steel.  The  structural  steel  is  mostly 
ASTM  A588  Grade  50  weather-resistant  steel,  without  paint.  Miscellaneous  metalwork 
including  walkways  is  painted  ASTM  A36  steel. 

Trusses  and  tower  columns  are  mostly  welded  box  members  with  bolted  end  connec- 
tions. Welded  plate  girders  were  fabricated  for  floorbeams,  lifting  girders,  and  tower  top  gird- 
ers. Stringers,  girder  spans,  and  bracing  members  were  fabricated  from  rolled  shapes.  Bolted 
joints  are  mostly  friction  connections  using  ASTM  A325  high  strength  bolts.  Cast-in-place 
concrete  for  the  piers,  counterweights,  and  pier  protection  cells  were  required  to  have  3000 
psi  minimum  28  day  compressive  strength. 

The  project  required  both  rail  and  marine  traffic  to  be  maintained  during  construction, 
except  for  occasional,  scheduled  interruptions  of  short  duration  when  necessary.  A  maximum 
rail  closure  period  of  12  hours  was  permitted  to  remove  the  swing  span  and  install  the  lift 
span.  Also,  a  maximum  marine  closure  period  of  seven  days  was  permitted  for  the  span 
change-out  operation  during  which  time  the  new  lift  bridge  was  made  operational. 

Pier  Construction 

Construction  started  in  November,  1990.  The  first  major  work  on  the  site  was  construc- 
tion of  the  cofferdams  and  two  new  piers.  Due  to  the  proximity  of  the  towers  to  the  existing 
swing  span  rest  piers,  one  large  pier  was  designed  to  encase  the  existing  rest  pier  and  support 
the  tower  and  lift  span  at  each  end  of  the  new  lift  bridge.  Plan  dimensions  of  the  octagonal 
pier  shafts  are  36  feet  by  39  feet. 

Cofferdam  and  pier  construction  was  mostly  performed  during  the  period  from 
February,  1991,  to  March,  1992,  with  the  construction  sequence  of  the  second  pier  lagging 
the  first  by  about  two  months.  Progress  of  the  substructure  work  was  hampered  by  a  flood  in 
the  spring  of  1991  and  a  marine  vessel  collision  with  the  second  pier's  cofferdam  in  the  fall 
of  1991. 

The  new  pier  foundations  were  designed  as  spread  footings,  similar  to  the  existing  pier 
foundations,  only  much  larger.  Although  the  dimensions  vary  between  the  two  piers,  the  foot- 
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Right:  Erection  of  one  of  the 
new  towers  after  the  end  pan 
els  of  the  swing  span  were 
removed. 


Below:  The  float-in  of  the 
new  lift  span,  erected  on 
barges. 
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ings  are  approximately  50  feet  square  by  10  feet  deep.  Founding  elevations  of  the  footings 
vary  from  26  to  34  feet  below  the  river's  present  normal  pool  elevation.  The  footings  bear 
directly  on  a  claystone/siltstone  material  near  the  riverbed  surface.  This  rock  material  pre- 
vents pile  driving.  Construction  of  the  new  footings,  which  encapsulate  soil  and  rock  to  the 
required  founding  elevations,  slightly  lower  than  the  existing  footing  elevations,  and  place- 
ment of  the  footing  concrete,  were  required  to  be  done  within  dewatered  cofferdams. 

Since  the  sheet  piles  for  the  cofferdams  could  not  be  driven  into  the  rock,  the  contractor 
used  an  auger  to  drill  overlapping  two  foot  diameter  holes,  a  minimum  of  three  feet  deep, 
around  the  perimeter  of  each  cofferdam  frame  to  form  a  trench.  The  sheet  piles  were  then  set 
and  their  toes  sealed  and  anchored  to  the  river  bottom  by  placing  tremie  concrete  in  the 
trench.  Also,  to  maintain  stability  of  the  existing  pier  foundations,  which  continued  to  carry 
rail  traffic  during  pier  construction,  a  sequence  of  excavation  and  concrete  placement  was 
used  to  build  the  lower  lifts  of  the  new  footings  in  segments.  Rock  was  excavated  in  only  one 
or  two  small  segments  at  a  time  before  those  portions  of  footing  concrete  were  placed. 

A  shelf,  varying  from  2.5  to  5  feet  wide  of  undisturbed  rock  was  left  around  the  perime- 
ter of  each  existing  footing.  The  lower  footing  lifts  were  placed  in  eight  segments  each,  with 
no  two  adjacent  segments  having  been  excavated  before  concrete  placement.  Threaded  cou- 
plers were  used  to  splice  reinforcing  steel  across  the  vertical  construction  joints  in  the  footing 
lower  lifts.  The  upper  lift  of  each  footing  was  placed  in  one  continuous  pour.  A  problem 
encountered  during  the  footing  construction  was  control  of  water  weeping  upward  through 
natural  seams  in  the  founding  material,  and  in  a  couple  cases,  through  bore  holes  into  the 
excavated  footing  segments. 

At  the  first  pier,  the  solution  consisted  of  encasing  a  pipe  vertically  through  a  footing 
segment  as  a  relief  passage  for  the  water  during  concrete  placement.  The  pipe  was  later 
capped  and  remained  within  the  footing.  At  the  second  pier,  the  weeping  problem  was  worse 
and  seemed  to  increase  as  more  concrete  segments  were  placed.  A  drain  system  and  imper- 
meable sheeting  were  installed  on  the  rock  surface  to  relieve  the  water  prior  to  placing  con- 
crete in  the  last  two  segments. 

The  pier  shafts  were  constructed  atop  the  footings  in  seven  lifts  each.  The  lifts  varied  in 
depth  from  four  to  eight  feet  except  that  the  cap  pours  were  about  one  foot  deep.  Repetitive 
work  performed  to  prepare  for  placement  of  each  lift  included  scaling  existing  pier  shaft  sur- 
faces to  sound  concrete,  drilling,  and  grouting  reinforcing  dowels  into  the  existing  shafts, 
raising  formwork,  installing  reinforcing  steel,  pressure  washing  construction  joint  surfaces, 
and  applying  epoxy  bonding  agent  to  the  existing  shaft  surfaces.  Before  the  shaft  construc- 
tion, to  assure  that  the  existing  shafts  would  be  satisfactorily  joined  to  the  new  shafts,  tension 
tests  were  performed  in  the  field  on  sample  dowel  bars  grouted  into  the  existing  shafts.  Those 
tests  indicated  that  the  design  dowel  sizes  and  spacing,  the  existing  concrete  strength,  and  the 
grout  anchorage  were  adequate.  The  existing  shafts  were  also  reinforced  by  installing  pre- 
stressing  strands  to  tighten  existing  steel  plate  bands  around  the  shafts.  The  plate  bands  had 
been  installed  in  the  past  due  to  vertical  cracks  in  the  shafts.  Bearing  grillages  and  anchor 
bolts  for  the  tower  and  lift  span  bearings  were  embedded  in  the  upper  lifts  of  the  shafts.  The 
caps  of  the  existing  rest  piers  remained  exposed  above  the  new  pier  caps,  leaving  the  existing 
approach  span  bearings  undisturbed.  The  temporary  cofferdams  were  removed  after  the  piers 
were  built. 

Swing  Span  Modifications 

Structural  steel  for  the  bridge  superstructure  was  shop  fabricated  mostly  between  April, 
1991,  and  February,  1992,  while  the  piers  were  being  built.  Just  before  the  piers  were  com- 
pleted, retrofit  work  was  performed  on  the  ends  of  the  existing  swing  span.  That  work  was 
necessary  to  shorten  the  swing  span  so  that  it  would  continue  to  carry  rail  traffic  and  have  the 
clearance  to  open  for  marine  traffic  during  erection  of  the  towers  on  the  piers  and  until  the  lift 
span  was  installed.  A  full  truss  panel  needed  to  be  removed  from  each  end  of  the  swing  span, 
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The  new  lift  span  adjacent  to  the  original  swing  span,  ready  for  the  span  change-out 
operation. 


The  completed  vertical  lift  bridge  with  the  span  raised. 
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and  new  temporary  truss  bearings  needed  to  be  established  at  Panel  Points  LI  of  the  swing 
span.  The  design  drawings  offered  details  and  a  construction  procedure  for  the  temporary 
swing  span  modifications  which  were  basically  adopted  by  the  contractor.  The  swing  span 
modifications  required  the  conversion  of  the  original  Ul-Ll  truss  hip  hangers  to  span  end 
compression  posts.  That  was  accomplished  mostly  by  adding  a  channel  section  to  each  flange 
of  the  original  Ul-Ll  truss  members.  To  equalize  stresses  in  the  new  and  old  components  of 
the  modified  members,  jacks  were  used  to  apply  a  portion  of  the  panel  dead  load  under  the 
P.P.  LI  floorbeams  while  tightening  the  bolts  connecting  the  retrofit  channels  to  the  Ul-Ll 
members.  Retrofit  portal  bracing,  stringer  diaphragms,  and  span  locks  were  also  installed  at 
Panel  Points  1.  Since  the  locations  of  the  final  lift  span  bearings  were  close  to  the  swing  span 
Panel  Points  LI,  the  lift  span  bearing  grillages  were  designed  to  accommodate  the  temporary 
swing  span  bearings  needed  at  P.P.  LI.  Some  of  the  same  anchor  bolts  were  used  for  both  the 
temporary  truss  bearing  bolsters  and  the  final  lift  span  bearings.  In  April  1992,  when  the 
swing  span  retrofit  work  and  the  new  pier  work  was  ready,  both  end  panels  of  the  swing  span 
were  cut  off  at  the  same  time  to  maintain  span  balance  within  about  a  six-hour  rail  closure 
period. 

Calibrated  jacks  were  used  for  this  operation  at  Panel  Points  LO  and  LI  to  relieve  the 
dead  loads  in  the  bottom  chords  and  end  posts  in  the  end  panels  before  they  were  cut  and 
removed.  The  jacks  were  also  used  after  the  removal  of  the  end  panels  to  verify  that  the  dead 
load  reactions  of  the  temporary  bearings  established  at  Panel  Points  LI  were  satisfactory. 

The  stringers  and  truss  laterals  were  also  cut  in  the  end  panels  near  Panel  Points  LI  and 
the  shortened  swing  span  was  then  operable  for  either  rail  or  marine  traffic.  The  end  panel 
floor  system  units  remained  in  place  on  the  piers  to  carry  rail  traffic  until  the  next  day. 
Temporary  supports  had  been  installed  under  the  cut  stringers,  making  temporary  use  of 
some  anchor  bolts  that  would  later  be  used  for  the  span  locks  of  the  lift  span.  On  the  next  day, 
within  another  six-hour  rail  traffic  closure  period,  the  end  panel  floor  system  units  were 
removed  and  replaced  by  the  new  tower  girder  spans.  The  girder  spans  were  erected  on  a 
barge  before  the  rail  closure  period  with  most  of  the  track  work  complete  and  spliced  with 
temporary  girder  extensions  to  make  the  transitions  from  the  permanent  tower  girder  spans  to 
the  swing  span. 

Tower  and  Counterweight  Construction 

Tower  erection  started  immediately  after  the  tower  girder  spans  were  in  place  on  the 
piers  with  the  erection  of  the  second  tower  lagging  the  first  by  about  one  month.  Many  of  the 
tower  members  were  assembled  on  barges  and  then  erected  as  larger  units  with  the  cranes. 
Similarly,  the  steel  plate  counterweight  boxes  with  their  bracing  and  lifting  girders  were 
erected  on  barges  and  then  set  into  position  within  the  partially  erected  tower  structures.  The 
tower  tops  were  designed  with  jacking  beams  and  eye  bar  hangers  capable  of  supporting  the 
final  weights  of  the  counterweights,  ballast  rails,  wire  ropes  and  balance  blocks.  When  tower 
erection  was  sufficiently  complete,  the  counterweight  boxes  were  suspended  from  the  eye 
bars  and  filled  with  concrete.  The  design  required  a  minimum  concrete  density  of  144  pcf. 

Months  before  placing  the  counterweight  concrete,  test  blocks  were  made  to  estimate 
the  wet  density  and  dry  density  of  the  concrete  mix.  A  variable  quantity  of  ballast  rail  sec- 
tions, depending  upon  the  concrete  density,  were  also  required  to  be  placed  on  shelves  in  the 
boxes  and  embedded  in  the  concrete  for  additional  weight.  During  the  actual  pours  of  the 
counterweight  concrete,  the  wet  unit  weight  of  the  mix  was  monitored  by  taking  samples. 
The  average  wet  density  as  determined  by  the  samples  was  about  146  pcf.  For  final  weight 
adjustments  to  balance  the  span  with  the  counterweights,  pockets  were  provided  in  the  tops  of 
the  counterweight  boxes  to  contain  cast  iron  balance  blocks,  weighing  about  98  pounds  each, 
ideally  to  account  for  about  4.5  percent  of  the  weight  of  each  counterweight.  Before  the  span 
change-out  operation,  the  weight  of  each  constructed  counterweight  was  also  measured  with 
two  550  ton  calibrated  jacks  using  the  eye  bar/jacking  beam  assembly  designed  into  each 
tower  top. 


128 


The  sequence  of  building  the  piers,  modifying  the  swing  span,  and  erecting  the  towers 
and  counterweights  was  critical  to  prepare  for  the  span  change-out  operation.  Counterweight 
sheaves,  wire  ropes,  electrical  power,  and  control  circuitry  also  needed  to  be  installed  on  the 
towers  before  the  new  lift  span  could  be  installed. 

The  other  generally  parallel  work  path  to  prepare  for  the  span  change-out  consisted  of 
fabricating  and  erecting  the  lift  span,  railroad  trackwork,  operator  and  machinery  houses, 
drive  machinery,  and  the  electrical  control  system.  Since  this  vertical  lift  bridge  is  a  span 
drive  system  as  opposed  to  a  tower  drive  system,  most  of  the  operating  machinery  and  elec- 
trical controls  and  their  houses  are  centrally  located  at  the  top  of  the  lift  span.  Operating  ropes 
running  along  the  top  chords  link  the  driver  machinery  to  the  towers.  Preparation  work  on  the 
lift  span  and  the  towers  finished  up  at  about  the  same  time  for  the  span  change-out  operation. 

Lift  Span  Erection  and  the  Span  Change-out  Operation 

An  integral  part  of  the  method  of  erecting  the  lift  span  was  the  contractor's  method  of 
replacing  the  swing  span  with  the  lift  span.  The  plan  was  developed  early  in  the  project  and  it 
did  raise  concerns  with  parties  involved  in  the  contract.  The  basic  concerns  were  for  possible 
increased  risks  due  to  the  plan  to  float-in  the  new  span  from  the  upstream  side  of  the  existing 
bridge  and  to  have  both  the  new  lift  span  and  the  old  swing  span  supported  on  the  same  false- 
work/barge assembly  at  the  same  time.  However,  the  change-out  method  did  later  prove  to  be 
engineered  and  executed  well.  The  lift  span  was  erected  atop  the  same  falsework/barge 
assembly  that  would  be  used  later  to  change-out  the  spans.  Steel  erection  started  in  January, 
1992,  when  the  barge  shipment  of  fabricated  lift  span  steel  arrived  at  the  site. 

Use  of  an  old  river  bendway  separate  from  the  main  river  channel,  just  upstream  of  the 
existing  bridge,  as  the  site  to  erect  the  lift  span  provided  protection  during  erection  against 
river  currents  and  traffic.  The  falsework/barge  assembly  included  four  barges  arranged  in  two 
pairs.  The  span  was  mostly  erected  as  two  separate  halves,  with  one  half  on  each  barge  pair 
and  then  the  halves  were  joined  at  mid  span.  The  low  steel  of  the  erected  span  on  the  false- 
work towers  was  about  27  feet  above  water  level,  depending  on  the  ballast  level  in  the  barge 
compartments.  That  height  would  put  the  lift  span  close  to  its  final  installed  elevation  on  the 
piers  when  the  river  stage  was  close  to  the  present  normal  pool  elevation.  Each  barge  sup- 
ported three  steel  falsework  towers.  The  arrangement  provided  for  each  lift  span  truss  joint  at 
Panel  Points  L2,  L4,  L4'  and  L2'  of  the  12-panel  span  to  be  supported  on  a  falsework  tower. 
Two  of  the  three  falsework  towers  on  each  barge  were  used  for  those  eight-lift  span  support 
points.  The  third  tower  on  each  barge  was  for  support  of  one  side  of  the  swing  span  during 
the  span  change-out  operation.  The  other  side  of  the  swing  span  shared  the  center  falsework 
tower  on  each  barge  with  the  lift  span  leaving  about  5.5  feet  clear  between  the  adjacent  spans 
when  both  were  floating  on  the  barges.  Since  the  panel  points  of  the  swing  span  did  not  align 
with  those  of  the  lift  span,  additional  diagonal  truss  members  were  added  to  one  side  of  the 
swing  span  before  the  change-out  operation  to  create  bearing  points  for  the  span  on  the 
shared  center  falsework  towers. 

The  seven-day  marine  traffic  closure  period  for  the  span  change-out  operation  started  on 
August  2,  1992.  On  that  first  day,  the  lift  span  on  the  barges  was  moved  downstream  with  tug 
boats  to  a  position  alongside  the  swing  span.  During  that  journey,  cables  from  an  upstream 
hoist  were  attached  to  the  falsework/barge  assembly  after  it  moved  into  the  main  river  chan- 
nel in  case  additional  control  would  be  needed.  Also,  as  the  assembly  approached  the 
upstream  nose  of  the  pivot  pier  fender,  bracing  members  and  cables  between  the  two  barge 
pairs  were  removed  to  allow  one  barge  pair  to  move  into  each  of  the  swing  span's  navigation 
channels  while  the  lift  span  straddled  the  fender  walls.  On  the  second  day,  the  swing  span 
was  removed  and  the  lift  span  was  installed  on  the  piers  within  the  12-hour  rail  traffic  closure 
period. 

The  spans  were  interchanged  through  a  precise  sequence  of  adding  and  removing  ballast 
water  from  the  various  barge  compartments.  The  ballasting  and  deballasting  procedures 
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raised  and  lowered  the  barge  assembly  as  needed  to  move  under  and  pick  up  the  swing  span 
and  then  set  down  and  move  out  from  under  the  lift  span.  Level  barges  needed  to  be  main- 
tained throughout  the  operation  as  the  barge  loading  cases  changed.  The  weight  of  the  lift 
span  was  estimated  at  about  950  tons.  The  weight  of  the  swing  span  was  estimated  at  about 
550  tons.  Each  barge  and  its  falsework  was  estimated  at  about  300  tons. 

Each  barge  pair  was  equipped  with  a  system  of  submersible  pumps  powered  by  diesel 
generators  and  complete  with  interconnected  pipelines  and  valves  to  each  barge  compart- 
ment. Each  barge  compartment  also  had  a  graduated  rod  for  monitoring  the  ballast  level.  The 
crew  was  coordinated  well  for  the  ballasting  operation  and  the  system  performed  efficiently. 

Due  to  the  limited  amount  of  elevation  change  that  the  ballasting  operation  could  pro- 
vide, the  river  stage  had  to  be  within  about  a  two-foot  range  to  be  able  to  obtain  the  maxi- 
mum and  minimum  elevations  needed  to  replace  the  spans.  Therefore,  the  river  stage,  which 
varied  during  the  project  within  a  range  of  17  feet  including  a  flood  period,  had  to  be  close  to 
the  present  normal  pool  elevation  for  the  change-out  operation.  Replacing  the  spans  at  higher 
river  stages  would  have  been  undesirable  anyway  due  to  effects  of  increased  river  current 
velocities.  The  river  almost  caused  a  problem  when  the  stage  rose  to  the  maximum  level  dur- 
ing the  12-hour  rail  closure  period,  making  removal  of  the  falsework/barge  assembly  from 
under  the  lift  span  more  difficult  than  expected.  Other  major  work  items  performed  to  change 
the  spans  and  restore  rail  traffic  during  the  12-hour  period  included  replacing  the  swing  span 
bearings  with  the  lift  span  bearings  on  the  piers,  replacing  the  temporary  tower  girder  span 
extensions  with  shorter  permanent  girder  extensions,  attaching  counterweight  ropes  to  the 
lifting  girders  of  the  lift  span,  and  installing  the  rail  joints  at  the  ends  of  the  lift  span. 

After  rail  traffic  was  restored,  other  work  was  required  to  make  the  lift  span  operational 
during  the  remainder  of  the  seven-day  marine  closure  period.  That  work  included  installing 
span  locks,  guide  rollers,  and  centering  devices.  Connections  and  adjustments  of  operating 
ropes  and  the  electrical  system  were  made.  The  counterweight  loads  were  transferred  to  the 
ropes  using  the  jacking  systems  in  the  tower  tops.  The  weights  of  the  counterweights  were 
also  adjusted  to  balance  the  span  with  the  counterweights  and  obtain  the  design  pier  reactions 
as  determined  by  calibrated  jacks  at  the  lift  span  bearings.  The  lift  bridge  was  operated  for  the 
first  time  on  the  sixth  day  for  test  runs.  The  bridge  was  put  into  service  after  the  seventh  day, 
although  additional  system  adjustments  continued. 

Project  Completion 

During  the  last  several  months  of  the  project,  work  continued  to  finalize  the  structure 
and  system  operation.  Other  major  work  that  followed  the  span  change-out  operation  includ- 
ed demolition  of  the  existing  pivot  pier,  fender,  and  swing  span.  Three  of  the  four  pier  protec- 
tion cells  were  also  built  after  the  change-out.  The  25-foot  diameter  cells  consist  of  sheet 
piles  filled  solid  with  concrete.  Riprap  was  also  required  to  be  placed  around  the  new  piers. 

The  project  was  completed  in  November,  1992,  about  seven  months  ahead  of  schedule. 
The  project  was  a  good  example  of  many  disciplines  successfully  working  together. 

I  thank  you.  (Applause) 
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President  Steele:  Past  president  John  Horney  was  an  integral  part  of  that  project  at  one 
time.  That  was  before  he  left  Union  Pacific,  but  he  did  a  fine  job  coordinating  all  the  efforts 
and  trying  to  make  the  changeout  happen. 

At  this  time  it  is  customary  to  recognize  the  past  presidents  who  are  in  attendance  and  I 
am  happy  to  perform  this  task  at  this  time.  I  ask  that  as  I  call  your  name,  please  come  forward 
and  stand  in  front  of  the  podium.  Please  hold  your  applause  until  all  have  been  introduced. 

First,  Wally  Sturm,  retired  senior  project  engineer,  Elgin,  Joliet  and  Eastern  Railway, 
president  1978-1979;  Jim  Budzileni,  retired  senior  structural  engineer,  Illinois  Central,  presi- 
dent 1983-1984;  Jim  Williams,  retired  supervisor  B&B,  Elgin,  Joliet  and  Eastern  Railway, 
president  1984-1985;  Don  Lewis,  bridge  construction  engineer,  Illinois  Central,  president 
1987-1988;  John  Horney,  senior  director  of  construction,  Amtrak,  president  1990-1991; 
Mark  Walbrun,  director  of  capital  projects,  Amtrak,  Chicago  Union  Station,  president  1991- 
1992;  and  Paul  Saletnik,  engineer  of  buildings,  Chicago  and  Northwestern,  president  1992- 
1993. 

I  appreciate  all  these  gentlemen  here.  They  assist  in  the  program  every  year  so  let's  give 
them  a  round  of  applause  for  their  work.  (Applause) 

As  I  mentioned  before,  we  owe  a  great  debt  of  gratitude  to  the  people  involved  in  our 
seminars.  As  a  token  of  our  appreciation,  we  have  a  small  gift  to  give  them.  First  I  would  like 
to  present  Bill  Nelson  with  one  and  then  let  Bill  present  to  the  others  since  he  is  the  coordina- 
tor of  the  group. 

Bill  has  helped  us  immensely  in  spearheading  this  seminar  activity  that  we  have 
embarked  on  and  I  can't  say  enough  how  much  of  a  big  asset  he  has  been  for  us.  What  we 
have  here  is  a  pen  and  pencil  desk  set  for  him. 

Mr.  Nelson:  Thank  you  very  much.  It  has  been  a  pleasure  to  work  on  the  program  espe- 
cially with  such  fine  instructors  and  other  resource  people  within  the  Association.  I  have 
enjoyed  it  thoroughly  although  there  are  times  when  I  scratch  my  head  and  ask  myself  why  I 
got  involved  when  I'm  sitting  there  at  1 1:00  o'clock  at  night  in  front  of  a  computer  at  home 
trying  to  keep  my  head  up  and  get  some  things  done.  However,  it's  all  worth  it.  It  is  really 
worth  it  when  you  have  a  room  full  of  guys  that  are  really  interested  in  picking  up  some 
information  on  bridges.  That  makes  it  all  worthwhile. 

I  think  we  only  have  two  of  the  instructors  here  so  at  this  time  would  Joe  Lileikis  and 
Dave  Franz  come  forward  please.  That  you  very  much.  (Applause) 

By  the  way,  these  same  fellows  say  they  will  be  back  in  April  so  we  should  have  the 
same  contingent  of  very  fine  instructors  in  Denver  in  April.  Again,  I  am  encouraging  you  to 
send  your  people  to  the  program.  I  think  they  would  get  an  awful  lot  out  of  it.  Thank  you. 

President  Steele:  At  this  time  I  would  like  to  call  on  Paul  Saletnik,  our  immediate  past 
president  and  chairman  of  the  nominating  committee  to  present  us  with  our  new  officers  for 
next  year. 

Mr.  Saletnik:  To  fill  the  positions  coming  upon  this  year,  the  nominating  committee 
recommends  the  following  members  for  the  position  as  indicated. 

When  I  call  your  name  could  you  please  come  up  to  the  podium. 

For  senior  vice  president,  Mike  Bradley,  project  engineer,  Conrail,  Columbus,  Ohio. 

For  junior  vice  presidents,  Joe  Lileikis,  senior  engineer  structures,  Amtrak,  Philadelphia, 
Pennsylvania;  and  Robert  W.  Carter,  B&B  supervisor,  Burlington  Northern  Railroad, 
Springfield,  Missouri. 

For  treasurer,  Donald  J.  Lewis,  assistant  engineer  bridges,  Illinois  Central,  Chicago. 

For  directors  with  terms  expiring  in  1997:  Patrick  L.  Barrett,  engineer  construction  and 
maintenance,  Santa  Fe,  Kansas  City,  Kansas;  Richard  C.  Dumar,  manager  architectural 
design,  Union  Pacific  Railroad,  Omaha,  Nebraska;  and  David  W.  Cook,  B&B  supervisor, 
Montana  Rail  Link,  Missoula,  Montana.  Mr.  Cook  was  unable  to  be  at  the  conference  at  this 
time. 
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Also  as  our  constitution  states,  the  existing  senior  vice  president  ascends  to  the  office  of 
President.  That  is  John  A.  Van  Huis  of  Wisconsin  Central. 

President  Steele:  Since  the  President  has  received  no  other  nominations  from  the  mem- 
bership, I  suggest  we  approve  the  election  of  the  slate  of  officers  recommended  by  the  nomi- 
nating committee  by  a  voice  vote.  Are  there  any  objections?  All  in  favor  of  electing  the  slate 
of  officers  as  presented  by  the  nominating  committee  so  indicate  by  saying  "Aye." 

Those  opposed?  Since  none  answered,  I  congratulate  our  newly-elected  officers. 
(Applause) 

I  would  like  to  bring  Paul  up  here  again  so  that  he  can  make  another  announcement. 

Mr.  Saletnik:  As  you  know,  we  extend  an  extra  honor  to  members  of  our  Association 
who  have  achieved  some  eminence  and  high  degree  of  respect  from  their  peers.  We  have  the 
custom  of  maintaining  a  list  of  ten  honorary  members  to  our  Association.  Regrettably,  just  a 
few  weeks  ago,  we  received  notice  that  Roy  R.  Gunderson,  past  President  and  an  honorary 
member  passed  away. 

The  executive  committee  looked  at  candidates  and  we  hereby  make  the  recommendation 
of  Jim  Budzileni,  who  was  President  in  1983  and  1984.  (Applause) 

Mr.  Budzileni:  Thank  you,  Paul. 

President  Steele:  We  will  now  continue  with  the  board  and  the  business  session  of  our 
meeting.  Pat,  would  you  give  us  the  Secretary's  report  please. 


SECRETARY'S  REPORT 

September  1, 1993,  Through  August  31, 1994 

Total  members,  September  1  806 

New  members  since  September  1  66 

Members  reinstated  3 


875 

Less:             Deceased  -  Active  1 

Associate  1 

Life  10 

Honorary  1 

Dropped  -  Active  32 

Associate  9 

Life  1                     55 


Total  Members,  August  3 1 ,  1 994  820 

President  Steele:  Thank  you,  Pat.  I  would  like  to  recognize  Pat  as  she  has  done  so 
much  for  this  Association  as  well  as  for  the  Roadmasters  and  Superintendents  as  I  have  men- 
tioned yesterday.  So  give  her  a  hand,  will  you  please.  (Applause) 

Don  Lewis  will  give  us  the  treasurer's  report. 
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TREASURER'S  REPORT 

September  1, 1993,  Through  August  31, 1994 

Checking  account  balance,  September  1,  1993  $10,400 

RECEIPTS 


Dues 

$10,013 

Advertising 

19,615 

1993  net  conference  receipts 

39,410 

Bridge  Inspection  Seminar 

19,375 

Interest  on  checking  account 

524 

Miscellaneous 

80 

Transfer  funds  from  money  market 

2,100 

$91,117 
$101,517 

DISBURSEMENTS 

Salaries 

$12,697 

Payroll  taxes 

1,020 

Employee  Savings 

381 

Rent,  utilities,  ins.  &  taxes 

2,906 

Office  supplies 

584 

Equipment  purchase,  rent  &  repair 

1,372 

Stationery  &  printing 

4,428 

Postage 

2,366 

Proceedings  ( 1992  &  1993) 

24,736 

Conference 

1,198 

Bridge  Inspection  Seminars 

11,950 

Executive  committee  meetings 

3,585 

Temp,  office  help  &  comp.  cnslt. 

1,245 

Bond  for  Secretary  &  Treasurer 

270 

Miscellaneous 

479 

Transfer  funds  to  savings 

15,000 

$84,217 

Checking  account  balance,  August  31,1 994  $  1 7,300 

Funds  on  deposit  Advance  Bank,  Homewood,  IL  $47,624 


Total  Funds,  August  3 1 ,  1 994  $64,924 

Thank  you. 

President  Steele:  Thank  you,  Don.  Next  I  would  like  to  have  Jack  Williams  come  up 
and  gives  us  the  audit  of  our  books  please. 
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AUDIT  COMMITTEE  REPORT 

To:  Members  of  the  American  Railway  Bridge  and  Building  Association: 

We,  the  undersigned,  have  examined  the  financial  records  and  report  of  the  treasurer  for 
the  period  September  1,  1993  through  August  31,  1994,  and  have  found  them  to  be  correct  as 
of  August  31,  1994. 

Respectfully  submitted, 

J.R.  Williams,  Chairman 
W.C.  Sturm 
J.  Budzileni 

President  Steele:  Thank  you,  Jack.  Next  I  would  like  to  have  Wally  Sturm  come  up  and 
give  us  the  necrology  committee  report  please. 


NECROLOGY  REPORT 

Jack  Williams  has  just  informed  me  that  Joel  W.  DeValle,  former  President  of  the 
Association  just  passed  away  last  week.  His  name  is  not  on  the  list. 

To  the  President  and  members  of  the  American  Railway  Bridge  and  Building 
Association:  It  is  with  grief  and  regret  that  we  report  the  known  loss  of  thirteen  members 
through  death  during  the  past  year.  It  is  possible  that  other  members  have  passed  away  during 
the  year  of  whom  we  have  no  information.  If  you  know  of  anyone,  please  report  their  names 
to  the  secretary.  The  following  have  been  reported  since  our  last  conference  in  September  of 
1993: 


L.K.  Arnold 

Asst.  Gen.  Frmn.  B&B  (Ret.) 

AT&SF  RY 

Joined  1-1-62;  Died  7-31-93 


E.J.  Rotondo 

Asst.  Supt.  Mtce. 

At&SF  RY 

Joined  12-3-82;  Died  6-30-93 


G.W.  Christiansen 

Chairman 

Racine  RR  Products 

Joined  10-9-72;  Died  10-27-93 


CO.  Sathre 

B&B  Supvr.  (Ret.) 

AT&SF  RY 

Joined  12-3-82;  Died  6-30-93 


D.J.  Duquaine 

B&B  Supv.  (Ret.) 

CMSP&P 

Joined  10-9-72;  Died  10-27-93 


G.K.  Schlicher 

B&B  Supvr.  (Ret.) 

Conrail 

Joined  9-26-67;  Died  3-23-94 
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R.R.  Gunderson 

Asst.  VP(Ret.) 
Western  Maryland  RY 
Past  President  of  the 
B&B  Association  -  1956 
Joined  10-1-47;  Died  11-18-93 


N.N.  Sorenson 
B&B  Supvr.  (Ret.) 
UPRR 

Joined  9-18-67;  Died  5-31-91 


C.A.  Hughes 

Civil  Engineer  (Ret.) 
Joined  9-13-65;  Died  2-2-94 


B.M.  Whitehouse 

Chief  Fire  Inspector  (Ret.) 

C&NW  RY 

Joined  1-1-27;  Died  11-5-93 


J.W.  Martin 

Master  Carpenter  (Ret.) 

Seaboard 

Joined  9-14-53;  Died  5-31-94 


H.C.  Wiemer 

B&B  Engr.  (Ret.) 

BNRR 

Joined  10-15-57;  Died  4-10-94 


LA.  Moore 

Chief  Engineer  (Ret.) 

C&EI  RR 

Joined  10-1-37;  Died  5-12-93 

Respectfully  submitted, 
W.  Sturm,  Chairman 

Gentlemen,  I  would  like  to  observe  a  moment  of  silence  in  honor  of  our  departed  com- 
rades. Thank  you  very  much. 

President  Steele:  Thank  you,  Wally.  Our  next  presentation  is  on  wire  rope  and  rigging 
and  will  be  presented  by  Mike  Parnell.  Mike  has  had  13  years  of  progressive  experience  in 
wire  rope,  rigging,  and  crane  operations  in  the  mining,  maritime,  electric  utility,  pulp  and 
paper,  nuclear,  and  construction  industries. 

He  has  a  Bachelor  of  Science  degree  in  Business  Administration  from  Central  Missouri 
State  University  and  is  a  member  of  the  American  Society  of  Safety  Engineers,  Crane 
Certification  Association  of  America,  Associate  Wire  Rope  Fabricators,  and  the  American 
Society  of  Nondestructive  Testing. 

Please  join  me  in  welcoming  Mike  Parnell. 


WIRE  ROPE  AND  RIGGING 

Mike  Parnell 

Wire  Rope  and  Rigging  Consultants 

We  have  a  series  of  workshops  that  are  going  to  be  handed  out  to  you  and  I  would  like 
to  ask  you  to  take  a  look  down  the  center  aisle  here.  We  have  cards  and  workshop  packets 
that  will  be  given  to  you.  While  they  are  doing  that,  just  to  let  you  know  a  little  bit  about  us, 
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this  is  our  workshop  and  this  is  an  informa- 
tion packet.  In  the  information  packet,  we 
have  a  technical  newsletter  that  we  send  out 
to  those  that  would  like  to  be  on  this  list. 
The  technical  newsletters  can  be  used  for 
safety  meetings  for  your  people  around  the 
different  facilities.  They  have  a  quiz  and 
answer  key  and  generally  deal  with  the  rig- 
ging or  crane  type  subject.  It  is  a  challenge 
and  we  always  push  to  challenge  our  clients 
in  gaining  new  knowledge  or  reconfirming 
things  that  they  have  learned  at  one  time 
and  maybe  forgotten. 

Our  company,  by  the  way,  has  worked 
for  a  number  of  organizations  in  the  room. 
We  do  lift  span  bridge  inspection  specifical- 
ly as  they  pertain  to  wire  rope  on  the  lift 
span,  on  the  counterweight  ropes  and  also 
on  the  up  haul,  down  haul  rope  system.  So 
from  the  inspection  standpoint,  that  is  avail- 
able to  you. 

If  you  take  a  look  inside  the  envelope, 
this  particular  little  brochure  is  about  who 
we  are.  It's  Parnell  Services  Groups.  There 
are  three  companies.  One  deals  with  wire 
rope,  one  deals  with  cranes  and  equipment, 
and  one  deals  with  crane  and  lift  inspection. 
So  that's  available  to  you.  If  you  would  like 
any  additional  information  on  the  company 
and  its  services,  please  review  that  and  then 
you  will  be  able  to  contact  us  in  the  future. 
We  would  love  to  hear  from  you. 

The  things  that  you  have  been  handed 
out  in  addition  to  the  workshop  handout  is 
the  riggers  reference  card.  I  am  going  to  ask 
you  to  take  a  look  at  that  with  me.  It's  a  ten- 
panel  section  card,  five  on  the  front  and  five 
on  the  back.  These  are  used  by  crane  opera- 
tors and  riggers  to  come  up  with  rigging 
techniques  if  they  run  into  a  problem  or  to 
help  confirm  rated  capacity  and  rigging 
applications  for  various  sized  loads. 

On  the  front  side,  sections  one,  three, 
and  five  are  rigging  capacities  for  wire  rope 
slings,  web  slings,  chain  slings,  rigging 
hardware,  eye  bolt  shackles,  turn  buckles 
and  so  on.  On  the  backside,  we  have  section 
six  where  we  have  load  weights  by  cubic 
foot,  square  foot,  and  sometimes  we  will 
give  a  guy  an  extra  hand  on  knowing  when 
he  is  lifting  using  a  crane  or  the  rigging.  So 


|  Journeyman  Rigger's  Reference  Card 

Sling  Capacities 


Size  in 

cbSJeb 

A 

A  . 

,  --»>-, 

Color  Code 

(Opnonal) 

Size  in 

1 

1 

i 

1/4 
5/16 
3/8 
7/16 
1/2 
9/16 
5/8 
3/4 
7/8 

1-1/8 

1.100 
1.700 
2.400 
3.400 
4.400 
5.500 
6.800 
9,700 
13.000 
17,000 
20.000 
25.000 

840 
1.300 
1.860 
2,500 
3,200 
4.200 
5.000 
7.200 
9.800 
12,800 
15,600 
18,400 

2.200 
3.400 
4.800 
6.800 
8.800 
1 1 ,000 
13.600 
19.400 
26.000 
34,000 
40,000 
50,000 

1,940 
3,000 
4.200 
5.800 
7.600 
9,600 
11,800 
16.800 
22,000 
30.000 
36.000 
42.000 

1.580 
2.400 
3.600 
4,800 
6,200 
7.700 
9.600 
13.600 
18,300 
24,000 
30.000 
34.000 

1.100 
1.700 
2.400 
3.400 
4,400 
5.500 
6,800 
9.700 
13,000 
17,000 
20,000 
25,000 

While 

fled 
Yellow 
Lt.  Blue 

Black 
Orange 

Tan 
DkGreen 
Purple 
Ok  Blue 

Gold 

1/4 
5/16 
3/8 
7/16 
1/2 
9.16 
5/8 
3/4 
7/8 

1-1/6 

114 

1 

| 

t 
* 

MULTIPLIER    - 

100 

75 

60 

-     MULTIPLIER 

]  Formula  lo  find  sling  length}— 

Load  Factors 


j  width  x  Multiplier  =  Sling  Length 
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To  find  c  (hypotenu: 


Given:  length  c  =  10/  ; 
Solution:  Tension  in  c  =  '-0- 


How  much  lension  in  chain  come-a-long  A7 
Ten  mA=  3  x  4.000  Ten  in  A  =12,000  ft 


^d 


INVERSE    PROPORTION  1 


Sling  Capacities   design  fact 

AIN4  1.  WEB51     POLVPROROPE6  1     C 

Si*  In 

Fr- 

- 

.; 

Color  Code 
(Optional) 

K 

3 

9/32 

3,500 

2,620 

7,000 

6,050 

4.950 

3.500 

Must  be 

9'32 

s 

3/8 

7,100 

5,300 

14,200 

12.300 

10,000 

7.100 

tagged  for 

3/8 

1/2 

12.000 

9.000 

24.000 

20.800 

17,000 

12.000 

length  & 

1/2 

1 

A 

5/8 

18.100 

1 3,500 

36,200 

31.300 

25,600 

18.100 

strength 

58 

1-9-1 

1.600 

1,280 

3.200 

2.770 

2,260 

1.600 

Must  be 
tagged  lor 

1-9-1 

1-9-2 

3,200 

2.560 

6.400 

5,540 

4.452 

3,200 

1-9-2 

1-9-3 

4,800 

3.840 

9.600 

8,320 

6.780 

4.800 

1-9-3 

* 

* 

1-9-4 

6,400 

5.120 

12,800 

11,090 

9.040 

6.400 

length  & 

1-9-4 

* 

2-9-3 

8.880 

7.100 

17.760 

15,390 

12,540 

8.880 

2-9-3 

2-9-4 

11.520 

9.210 

23.040 

19,960 

16,270 

11,520 

2-9-4 

I 

1/2 

645 

325 

1,290 

1,120 

910 

645 

1/2 

I 

9/16 

780 

390 

1.560 

1.350 

1,100 

780 

Should  be 

9/16 

5/8 

950 

475 

1,900 

1,650 

1.340 

950 

tagged  for 

5/8 

3/4 

1.300 

650 

2,600 

2,250 

1.840 

1,300 

length  & 

3/4 

I 

7/8 

1,760 

880 

3.520 

3,050 

2,490 

1.760 

strength 

m 

•5 

1 

2.140 

1,070 

4.280 

3.700 

3.030 

2.140 

Block  &  Fairlead  Loading 


Example 


Angle 

Block 

Line 

Block 

included 

Factor 

Pull 

Sf 

180 

0  00 

6.000 

0 

150 

0  52 

6.000 

3,120 

120 

1  00 

6.000 

6,000 

90 

1  41 

6.000 

8,460 

60 

1  73 

6,000 

10,380 

0 

200 

6,000 

12.000 

|  Formula  [Block  Factor  «  Line  Pull  =  Block  Load 


TS 


s&K 


.rx^bcic 


Rigging  Hardware  Capacities 

FORGED  STE 

© 

Size  in 

Shldr  Eye  Bolt 

Eye  Nut 

Turnbuckle 

6  f  """"s  , 

Wire  Rope  Clip 

';: . 

5/16 
3/8 
7/16 
1/2 

9/16 
5/8 
3/4 
7/8 
1 

1-1/6 

1-1/4 

500;      125 
800 :     200 
1,200       300 

2.200       550 

3,500       875 
5.200    1.300 
7.200    1.800 
10.0001  2,500 

15,200'  3,800 

520 

850 

1,250 

1,700 

2,250 

3.600 
5.200 
7.200 
10.000 
12.300 
15.500 

2 
3 
4 
5 

5 

4O0        500 
700        800 
000  !  1 .200 

500  |  2,200 

250  |  3.500 
000     5,200 
000  ;  7,200 
000  10,000 

000  15,200 

1.000      1.000 
1 ,500      1 ,500 
2,000  '    2,000 
3,000      3,000 
4,000  |   8.000 

6,500  112,000 
9,500  !  18.000 
13,000  |  24,000 
17,000    32.000 
19,000  ,36,000 
24,000    42,000 

2  I     475        15 
2       5.25      30 
2  |    6.50 1     45 

2  7  00      65 

3  11.50      65 
3     12  00      95 

3  12.00 1     95 

4  1800'   130 

4  19  001  225 

5  26  00     225 

6  34  00  ]  225 

7  I  44  00 1  360 

5/16 
3/8 

7/16 
1/2 

9/16 
5/8 
3/4 
7/8 

1-1/8 

Coefficients  of  Friction 

Concrete  on  concrete     65 
Metal  on  concrete           60 
Wood  on  wood               50 
Wood  on  concrete         .45 

Manila  rope  on  wood      40 
Leather  on  metal           .40 
Wood  on  metal                30 
Ca«t  iron  on  steel          .25 

Continuous  lubhcated 
surface                            15 
Steel  on  steel                 .10 
Load  on  wheels              .05 
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Load  Weights  -  Calculating 

' 

Materials  and  Liquids  -  Pounds  /  cu  ft 

Pounds  /  sq  ft 

Pounds  /  gal 

Aluminum                165 
Asbestos                1 53 
Asphalt                      81 
Brass                     524 
Bnck                      120 
Bronze                     534 
Coal                           56 
Concrete,  Reint       150 
Crushed  Rock           95 
Diesel                        52 
Dry  Earth  Loose       75 
Gasoline                  45 
Glass                      162 

Iron  Casting           450 
Lead                    708 
Lumber  -  Fir             32 
Lumber  -  Oak         62 
Lumber  -  RR  Ties  50 
Oil   Motor                 58 
Paper                      58 
Portland  Cement     94 
R.verSand            120 
Rubber                  94 
Steel                    480 
Water                    63 
Zinc                       437 

Steel  plate 

•  1/8-          5 
■1/4'            10 
■  1/2"          20 

•  1              40 
Aluminum  plate 

•  1/8"          1  75 
•1/4-          3  50 

•  3/4"  Fir     2 

•  3/4   Oak  4 

Gas        60 
Diesel     7  0 
Water     8  3 

•  7  5  gallons 

cubic  toot 

•  27  cubic 

•  2,000  lbs 
=  1  U  S  ton 

Formulas  and  Information 

•  H  ■  HeigM      -  w  ■  Widtri     •  L  =  Lengih     •  d  -  diamelei      • '  =  i  2  diameter    •  it  -  3  2  (appiox ) 

Hitch  Types 


9                  Httch  Type 

0/CG 

Leg  Loading 

Load  Control    # 

1 

Single  Vertical 

Above 

One 

Poor 

1 

? 

2-Leg  Bndle 

Above 

Average 

3 

4-Leg  Bndle 

Both 

Excellent 

3 

4 

3-Leg  Bndle 

Both 

Three 

Excellent 

4 

5 

Single  Wrap  Basket 

Both' 

Average 

5 

6 

Double  Wrap  Basket 

Both* 

Good 

7 

Two  Single  Baskets 

Both" 

Poor 

8 

Inverted  Basket  &  2-leg  Br 

Both 

Excellent 

9 

Single  Wrap  Choker 

Both* 

Single 

Average 

10 

Double  Wrap  Choker 

Both* 

Single 

Good 

Double  Choker  Bight  up 

Both" 

Good 

i? 

Double  Choker  Eyes-up 

Both* 

Poor 

12 

13 

Double  Inverted  Baskets 

Above 

Poor 

13 

14 

Single  Inverted  Basket 

Above 

Poor 

14 

'  (never  use  as  single  hitch  below 

CG]           "(c 

mpounds  load 

ng  at  pick  points] 

Crane  Hand  Signals 

! 

' 

Auxiliary  Ho.st 

If 

- 

% 

Ra.se  Boom 

l 

is 

Lowe*  Load  Slowly 

Emergency  Slop 

fax 

Lower  Boom 

Raise  Load 

I 

IX 

Swing  Boom 

Swing  Boom  Slowly 

% 

■ 

Retract  Boom 

11  c     ■ 

E, tend  Boom 

o'teii 

Rjgger  s  Checj<[ist_ 


Wind  temperature  &  visibility 
Crane  &  load  foundations 
Load  weight  height  width  &  length 
Load  s  CG.  pick  points  above  or  below 
Attach  point  positive  or  freely  rigged 
Crane  capacity  at  maximum  radius 
Head  height  hoist  hi    honzontal  travel 
Power  lines  obstructions,  load  Hexing 
Hitch  Single  vertical  choker  basket 
Bndle  2.  3  or  4-leg,  rated  spreader  bar 
Slings  wire  rope  web  chain,  mil  mesh 
Rigging  gear  &  hoisting  eqpt  inspected 
Tailboard  meeting  commumcalions 
Signaller  tag  lines,  spotters 
Sketch  &  outline  procedure 


Operator's  Checklist 


1  Wind  temperature  &  visibility 

■  Crane  &  load  foundations 

'  Load  weight  height  width  &  length 
1  Deductions  tor  extension,  jib,  block,  etc 

■  Radius  vended  for  pick,  swing  &  set 

■  Crane  inspection  controls,  hydraulics 

•  Inspect  brakes,  outnggers,  rotation 

•  Inspect  boom  wire  rope,  pendant  lines 

•  Inspect  blocks,  hooks,  ngging  gear 

■  Power  lines,  obstructions,  hoisting  ht 

•  Load  is  free  for  lift-off  not  in  a  bind 

■  Tailboard  mee 


ir  propr  appllcittona  ■ 


I  rigging  e 


some  of  the  things  we  will  be  dealing  with 
in  the  next  30  minutes  are  sections  7  and  8 
on  the  back  of  this  card  and  they  outline  dif- 
ferent hitches  as  they  pertain  to  load  control 
and  stability. 

When  I  was  asked  to  come  to  do  this  I 
thought  we  would  just  do  a  couple  small 
workshops  that  may  help  your  people,  not 
specifically  you,  but  being  able  to  turn 
around  and  help  inform  some  of  the  people 
that  work  with  you  in  the  field  on  rigging 
applications.  This  is  not  a  one-way  commu- 
nication program,  so  if  you  have  any  ques- 
tions or  observations,  please  raise  your  hand 
and  interrupt  me  and  we  will  see  if  we  can 
deal  with  them  as  we  go  along. 

On  the  first  page,  one  of  the  things  that 
I  think  that  some  of  the  people  in  the  field 
need  a  better  understanding  of  is  one  page 
of  about  70  that  we  use  on  the  rigging 
workshop  handbook  when  we  do  a  two, 
three  or  five-day  rigging  school  for  journey- 
men level  which  would  be  your  mechanics, 
carpenters,  assistants,  and  your  operating 
engineers,  but  also  for  the  master  rigger 
level. 

In  this  particular  example,  I  would  like 
to  share  with  you  an  example  of  a  crew  that 
was  set  up  to  lift  a  load  weight  of  6,300 
pounds.  I  need  to  ask  you  what  is  the  gener- 
al design  factor  in  rigging  applications? 
Five  to  one  is  absolutely  right.  What  they 
did  was  set  up  between  a  6,300  pound  load 
and  they  had  a  tensile  strength  catalog 
breaking  strength  of  3 1 ,500  on  their  hoist 
line.  They  did  the  same  thing  on  the  sling 
supporting  that  load.  So  they  made  the 
charge  between  the  hoisting  system  and  the 
loads  and  it  created  a  rig  with  a  five  to  one 
design  factor. 

Now,  in  between  the  hoist  line  ball  and 
the  slings  holding  the  loads  was  placed  a 
dynamometer.  The  other  load  scale  was 
placed  between  the  head  ball  and  the  slings 
and  their  purpose  was  to  help  find  out  some 
information  about  impact  or  shock  loads. 
There  are  a  number  of  ways  to  induce  a 
shock  load  and  to  take  a  new  wire  rope  on  a 
crane  and  as  a  single  part  line  hoisting  a 
load  up,  load  comes  up,  swing  load  over, 
and  set  the  load  down.  If  we  have  a  loose 
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ball  or  loose  hook  and  we  over  spool  a  little  bit  and  the  rope  gets  loose  on  the  drum,  we 
swing  the  unit  over,  pick  up  on  the  next  load. 

When  we  hoist  up,  what  is  happening  back  on  the  drum  end?  What  happens  to  the  rope 
back  there  if  it  was  loose  in  the  hoisting  motion?  Slack  rope.  Big,  loose  ropes.  So  as  that  load 
comes  over  and  then  down,  once  we  start  to  hit  a  certain  elevation,  what  happens  to  that  loose 
rope?  It  starts  to  come  down.  So  we  have  impact  or  shock  load.  How  about  if  the  load  is 
struck  and  the  operator  is  not  able  to  get  the  load  unbound  so  the  signaler  says  to  come  down 
off  the  load  a  little  bit  and  he  says  just  to  highball  it.  They  will  hit  it  on  the  fly  and  pop  the 
load  up  out  of  the  ground.  Would  that  be  considered  a  shock  load?  Somebody  will  do  that  out 
there  in  the  world. 

So  in  either  case  it's  an  impact  load  whether  it's  a  free  fall  or  whether  it's  popping  the 
load  up  off  the  ground. 

Now  just  in  a  simple  test  with  a  short  boom  crane  conventionally  on  a  friction  rig,  they 
lifted  this  load  up  and  they  started  at  zero  inspection  of  slack.  Everything  was  tight  with  full 
rpm  and  it  popped  the  load  off  of  the  ground.  Now  they  registered  on  the  dynamometer  at 
zero  information  for  slack  at  the  first  pick.  The  load  weight  came  up  to  be  6,700  pounds. 
Then  they  set  the  load  back  down  to  even  grade  touch  and  spooled  forward  three  inches  of 
extra  rope.  They  set  the  dogs  full  rpm  and  popped  the  clutch.  They  popped  this  load  off  again 
with  three  inches  of  the  slack  and  the  dynamometer  and  the  peak  loads  went  up  to  8,900 
pounds.  It's  a  diagonal  state.  It  will  hold  the  peak  load  registered  during  that  lift.  This  is  in 
real  pounds.  So  it's  8,900  pounds  with  three  inches  of  slack  up  from  6,300.  They  set  the  load 
back  down  and  went  up  to  six  inches  of  slack,  popped  the  load  off  the  ground  with  just  a  little 
more  head  of  steam  and  went  up  to  1 1 .5. 

The  last  one  is  with  12  inches  the  slack  and  the  dynamometer  registered  15,600  pounds. 

Just  for  a  bread  and  butter  rough  knuckle  type  test,  the  guys  were  finding  out  we  have  a 
little  more  load  that  gets  experienced  by  the  crane  and  by  the  sling.  If  they  started  at  a  five  to 
one  design  factor,  what  they  would  finish  with  was  12  inches  of  slack  in  a  system.  Two  to 
one.  15,000  pounds  of  loads.  15,000  pounds  of  load  goes  up  into  21,000.  There  is  an  eight  to 
one  design  factor. 

How  many  times  did  the  load  compound  in  weight  as  far  as  the  train  was  concerned?  It 
started  at  6,300.  What  did  it  finish  at?  Fifteen.  So  the  load  compounded  in  weight  two  and  a 
half  times. 

Physically,  one  of  biggest  things  we  find  out  in  rigging  accidents  is: 

1 .  Unknown  load  weight. 

2.  Off-center  gravity  which  causes  instability  of  the  load. 

Then  we  have  a  hookup  in  the  system,  even  a  jostling  or  a  flexing  or  a  sudden  boom 
chat  or  boom  movement.  Have  you  ever  see  a  crane  swing  that  looked  like  this  with  all  that 
impact  and  whipping  motion?  You  put  a  dynamometer  on  a  regular  rail  crane  and  we  may 
end  up  with  20  or  30  or  40  percent  more  load  in  a  particular  lift.  Most  of  the  time  we  are  not 
reaching  or  not  picking  at  the  maximum  capacity  at  that  given  radius.  Maybe  at  25  feet  we 
have  60  tons.  Maybe  at  60  feet  we  have  22  tons. 

When  we  have  these  hookups,  we  are  not  even  close  to  22  tons.  It  gets  into  our  mind 
that  we  are  not  going  to  have  any  accidents.  It's  not  generating  enough  additional  weight.  But 
when  we  really  boom  down  or  we  are  off  to  the  side,  we  may  be  on  the  line  and  we  can  have 
a  failure.  What  happens  if  the  slings  happen  to  be  in  bad  shape?  What  happens  if  the  slings 
are  damaged?  What  is  the  design  factor  of  the  legs?  It  starts  at  a  five  to  one  in  new  condition. 
When  they  receive  all  that  damage,  what  is  their  remaining  design  factor?  Maybe  it  is  down 
to  a  four  to  one  or  three  to  one  and  heaven  forbid  if  it's  two  to  one.  If  it's  a  two  to  one  with 
two  and  a  half  times  the  load,  like  my  dad  would  say,  the  load  got  to  the  ground  faster  than 
we  figured  on  because  the  impact  load  wasn't  too  severe,  but  all  of  a  sudden  the  sling's 
integrity  wasn't  there  to  maintain.  The  quality  of  the  rigging  is  really  critical. 
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One  of  the  things  we  want  to  share  with  the  people  back  at  our  facility  is  to  upgrade  our 
inspection  practices  on  the  rigging.  Whose  job  is  it  to  inspect  the  rigging  gear  when  a  lift  is 
taking  place?  The  operator.  He  is  overseeing  it  with  the  ground  man  working.  The  operator 
really  needs  to  stay  in  the  cab  actually,  but  he  has  a  ground  man  working  for  him.  It  is  either 
the  assistant  operating  engineer,  oiler  we  call  him,  or  one  of  the  mechanics  and  he  shall  put 
that  shackle  or  a  sling  to  a  load.  They  are  accountable  to  inspect  that  sling.  If  the  sling  is  no 
good,  we  are  not  going  to  save  anybody's  life  by  using  it  again. 

What  are  we  going  to  do?  Increase  the  risk  and  cause  maybe  a  loss  of  load  or  loss  of  life. 
So  when  we  teach  rigging,  we  want  to  make  sure  that's  on  a  rigger's  checklist.  By  the  way,  if 
you  look  on  the  back  of  your  card  to  section  10,  you  see  a  rigger's  and  operator's  checklist. 
Now  down  at  the  bottom  there  you  see  rigging  gear  and  hoisting  equipment  inspected.  Those 
are  all  part  of  it.  When  we  put  the  gear  away,  what  do  we  do  again?  Inspect  the  gear  because 
there's  no  reason  to  put  a  loaded  gun  back  in  the  old  crib.  That  is  when  slings  get  damaged; 
during  the  lift. 

We  didn't  see  when  we  turned  was  that  we  flipped  the  lid  over  and  laid  the  load  over. 
That's  when  the  cutting  action  takes  place  on  a  sling  body.  Before  we  put  the  slings  or  the 
gear  away,  we  need  to  make  sure  we  have  our  guys  looking  at  the  gear  before  we  stow  it. 

This  sure  opened  our  eyes  to  when  we  could  open  a  load  up,  10,  12,  18  inches,  it  free 
falls.  We  can  sure  take  a  machine  over.  What  happens  is  we  have  this:  Hold  a  chair  out  in 
front  of  you  straight  if  you  can.  Now  we  have  a  crane  that  has  a  load  out  at  maximum  radius 
for  capacity.  If  we  have  an  additional  load  put  down  by  shock  load,  we  push  down,  and  you 
can  see  which  direction  Jim,  who  is  holding  the  chair,  is  going.  Forward.  Where  is  his  center 
of  gravity?  It's  over  his  feet  and  right  now  he  has  the  chair  out  here,  the  center  of  gravity  is 
on  his  front  toes  hopefully.  Hopefully  the  center  of  gravity  is  behind  his  toes.  But  when  the 
load  goes  down  with  the  additional  force  on  a  crane,  it  pushes  down.  It  pushes  the  crane  for- 
ward. The  minute  the  center  of  gravity  passes  that  tipping  axis,  we  are  done  because  what  it 
does  is  cast  the  load  out.  The  load  casts  out  and  the  crane  is  already  tipping.  Where  is  it  going 
to  go?  Out.  Too  much  load,  too  far  out,  and  crane  tips  over. 

When  we  teach  rigging  we  try  to  keep  in  mind  from  a  load  control  and/or  stability  stand- 
point, and  we  are  looking,  by  the  way,  on  section  7  and  8  rigger's  reference  card.  When  we 
teach  load  control,  we  sort  of  approach  it  with  maintaining  load  with  a  north/south  and 
east/west  concept.  We  want  to  make  sure  that  we  have  the  load  control  in  the  north/south 
plane  and  east/west  plane.  So  if  we  do  that,  it's  one  of  these  we  are  going  to  have  to  break  a 
syringe  to  drop  the  load.  Something  else  is  going  to  happen  if  we  hold  that  load  in  those  four 
directions.  We  want  to  be  able  to  rig  this  thing  up  so  that  in  as  many  times  as  possible  it's 
with  a  positive  attachment.  When  we  talk  about  rigging,  what  do  you  think  it  means  by  a  pos- 
itive attachment?  It  can't  slip.  We  have  a  hold  of  the  load.  It's  from  crane  hook  to  shackles  to 
load.  Crane  hooks  to  slings  to  choker  hitches  running  space  portion  of  the  load. 

Would  you  consider  two  open  baskets  to  be  a  positive  attachment  hitch?  No,  it's  not.  It 
will  work  as  it's  sort  of  like  a  big  fork  lift.  We  can  get  up  underneath  the  load  like  this,  but 
it's  not  adhering  itself  to  the  load. 

So  in  rigging,  as  we  take  a  look  at  it  and  teach  this  way,  there  are  five  good  ways  to  rig  a 
load  up  and  two  bad  ways.  Out  of  the  five,  we  are  going  to  have  a  series  or  sequence  that  Jim 
and  Allen  and  Lee  and  I  are  going  to  take  a  look  at  it.  They  are  going  to  come  up  and  the  four 
of  us  are  going  to  come  up  with  maybe  a  half  a  dozen  ways  to  do  this.  One  of  us  might  come 
up  with  a  way.  Let's  put  a  big  long  sling  right  underneath  the  whole  thing  right  in  the  middle 
and  pick  up  on  it.  Sort  of  a  Billy  Bob  rigging  concept.  It's  trying  to  lift  this  load  with  center 
slings.  So  that  would  cross  over  to  the  two  bad  ways.  Out  of  the  five  good  ways,  we  are  going 
to  end  up  with  the  problem  existing  from  a  safety  standpoint.  One  is  maybe  a  little  safer  than 
the  other. 

Availability  of  equipment,  manpower,  time  required  to  rig  it  up  and  cost.  We  can  build  a 
million  dollar  lift  for  something  but  it  actually  may  be  a  little  more  cumbersome  and  labor 
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intensive  to  attach  the  thing  rather  than  the  three  or  four  simple  things.  So  there  are  five  good 
ways  we  want  to  get  down  to.  Maybe  we  won't  take  number  one  or  number  two,  but  number 
three  is  very  adequate  and  melds  in  with  what  equipment  we  do  have  and  the  people  that  we 
do  have.  Let's  go  ahead  and  put  it  to  work. 

Let's  take  a  look  at  numbers  1  through  14.  You  also  have  them  on  your  cards.  What 
kind  of  hitch  or  which  number  hitch  system  did  we  create  there?  Thirteen.  Everybody  else 
take  a  look  at  number  13.  Two  inverted  basket  hitches.  What  is  the  potential?  Do  we  have  the 
load  controlled  and  if  we  state  this,  do  we  have  the  load  controlled  on  the  north/south  posi- 
tion? No,  we  do  not.  How  about  in  the  east/west  position?  Do  we  have  it  there?  We  have  two 
separate  sling  systems  there  so  we  have  east/west  because  they  are  not  talking  to  each  other. 

Do  we  have  north/south?  No,  we  don't  have  it.  The  shorter  the  slings  or  the  tighter  they 
are  to  the  load,  the  more  potential  we  have  for  running. 

Now,  if  you  turn  your  card  over  back  to  the  front  side  with  me,  this  is  just  a  tool.  On 
section  five  at  the  bottom  is  coefficient  of  friction.  Now  these  are  steel  slings  on  a  steel  crane 
hook.  What  is  steel  on  steel?  What  is  the  coefficient  of  friction  for  metal  on  metal?  Ten  per- 
cent. So  the  idea  is  if  we  get  a  little  more  load  on  one  side,  on  the  north  side  than  on  the  south 
side  by  swinging  or  by  some  tilting  action,  all  we  have  is  10  percent  willing  to  hold  this 
force.  Once  we  exceed  that,  potentially  we  are  going  to  have  a  load  that  runs.  That  running 
load  can  burn  those  slings,  can  cause  enough  of  an  upset  to  put  a  dock  load  out  from  whatev- 
er is  connecting  those  slings  to  the  load.  It  can  be  a  big  enough  jar  and  rip  part  of  that  load 
apart. 

Look  at  section  7  and  8.  Look  at  it  from  a  load  distribution  standpoint.  Down  in  the  little 
bar  chart  underneath  on  section  8,  what  do  you  show  for  number  13  for  hitch  type?  What  do 
we  call  that?  Double  inverted  baskets.  How  can  we  rig  that  below  the  center  of  gravity? 
Above  the  center  of  gravity?  What  if  we  rig  it  below  the  center  of  gravity?  Do  we  gain  or  lose 
stability?  We  lose  stability  meaning  our  pick  points  are  down  low  on  the  load.  They  are  down 
at  the  bottom  of  the  box.  Our  center  of  gravity  is  up  higher.  The  walls  are  coming  tighter 
around  the  center  of  gravity  and  if  we  have  some  slippage  and  the  center  of  gravity  passes 
through  that  wall,  we  are  done.  We  can't  hold  it  back.  That  is  why  if  the  pick  points  are 
above  the  center  of  gravity  we  have  at  least  more  control.  We  won't  have  a  complete  flop. 

What  does  the  next  column  say?  On  leg  loading  what  does  that  say  for  number  13?  Four 
legs  carry  loads  because  we  have  two  baskets.  That's  a  good  way  to  distribute  the  loads,  isn't 
it.  How  about  load  control?  We  already  decided  it  was  not  a  very  good  concept. 

We  have  four  sling  legs  here  and  we  are  going  to  build  this.  What  did  we  just  build 
there?  What  do  we  have  with  a  sling  hitch.  That  is  a  four-legged  bridle.  That  is  a  number  3, 
isn't  it?  How  is  that  for  load  control?  It  is  really  good  because  we  are  shackling  positive 
attachments  to  the  load. 

How  is  it  for  leg  loading?  How  many  legs  are  taking  the  loads?  I  have  to  defend  this  in  a 
court  of  law.  We  do  accident  investigation  and  this  is  one  of  the  things  that  we  have  to  learn 
about  four  leg  lifts.  If  we  don't  have  any  way  to  adjust  these  legs,  we  are  in  deep  trouble. 
Four  sling  legs  we  grab  out  of  a  crew  truck  and  slap  on  a  crane  hook  and  we  have  the  pad 
eyes  absolutely  welded  right  in  the  right  spot.  Those  four  slings  we  grabbed  are  hanging 
down  off  that  hook  and  sort  of  look  like  a  roller  coaster.  One  is  1.0  foot,  one  is  10  foot  1  inch, 
one  is  9  foot  1 1  inch  and  one  is  10  foot. 

You  know  one  short  sling  leg  out  of  the  four  will  cause  cross  loading.  We  really  can't 
run  the  risk  and  it  is  very  common.  You  pick  up  on  a  four  point  lift  like  this  and  it's  very 
common  to  take  a  two  by  four,  go  around  and  hammer  and  thumb  the  slings.  What  is  happen- 
ing is  we  have  two  legs  take  the  load,  the  two  shortest  combined  legs  diagonally  are  taking 
the  load  and  two  opposing  legs  are  flapping  in  the  breeze.  What  does  that  do  to  the  pad  eyes? 
They  are  attached  to  pad  eyes  that  they  are  attached  to.  It's  a  double  load  there.  What  about 
the  shackles  making  the  connection?  It's  a  double  load  there,  too.  So  instead  of  what  we  are 
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thinking  about  a  five  to  one  design  factor  for  rigging  right  to  the  capability  of  the  slings,  what 
is  the  real  design  factor?  Two  and  a  half  to  one.  What  if  we  free  fall  it  12  inches?  We  are 
done,  so  rigging  applications  contribute  to  the  accident. 

They  were  perfectly  good  slings  out  of  the  box  but  all  of  a  sudden  we  have  cross  loading 
on  the  four  points  and  we  are  in  big  trouble.  Do  we  have  north/south  control?  Yes.  Because 
they  are  all  bound  up  at  the  hook.  How  about  east/west.  It  looks  good  from  a  control  stand- 
point, but  we  really  have  to  be  careful  when  we  do  a  four  point  like  this. 

We  contract  rigging  jobs  from  time  to  time  around  Portland.  We  don't  rig  a  four  way 
with  four  legs  carrying  quarter,  quarter,  quarter,  all  the  way  around.  We  will  just  take  two 
legs  and  carry  the  load.  So  we  need  to  make  sure  we  have  enough  rigging  gear  in  there  to 
take  that  full  load  when  we  are  teaching  our  guys  to  rig. 

Let's  take  a  look  at  this  and  see  if  we  can  find  a  solution  to  this.  Which  one  is  that? 
What  kind  of  hitch  system  is  that?  Number  8.  What  do  we  call  it?  Inverted  basket  and  two  leg 
bridle.  From  a  control  standpoint,  how  about  north/south?  Do  we  have  control  this  way?  How 
about  east/west?  Do  we  have  control  that  way?  Those  two  north  slings  are  going  to  keep  that 
load  from  falling.  The  center  of  gravity  in  the  load,  those  two  short  legs,  will  keep  the  load 
from  rolling.  What  is  the  basket  doing  for  us?  Equalizing  the  load. 

To  the  best  of  our  ability  we  have  taken  three  slings,  two  10s  and  a  20,  and  gotten  as 
equal  a  loading  as  we  can  possibly  get  just  using  bare  slings  and  shackles.  Now  over  the  hook 
we  have  a  little  D  to  D  problem.  The  bending  diameter  of  hook  versus  bending  diameter  of 
wire  rope.  Maybe  we  can  put  a  web  sling  in  there.  It  will  work,  but  we  have  to  have  the  abili- 
ty for  that  sling  to  make  final  adjustment  just  before  lift  off.  So  think  about  rigging  concepts 
and  being  able  to  distribute  the  load  all  the  way  around,  25,  25,  25,  25,  and  we  will  put  down 
here.  Plus  sling  angle  of  course.  We  have  to  deal  with  that  as  that  is  part  of  our  rigging 
school. 

Those  are  only  vertical  loads.  Now  we  are  going  to  have  to  deal  with  whatever  the  angle 
is  doing  to  us. 

I  am  going  to  ask  you  to  turn  to  the  last  page  and  I  would  like  you  to  look  at  numbers 
one,  two,  three,  four,  five,  and  six  and  choose  which  one  you  think  is  best  from  a  load  control 
standpoint.  One  A  or  B?  Which  one  do  you  think  is  going  to  give  the  best  control  of  the  load? 
How  about  2  A  or  B?  How  many  of  you  were  raised  with  the  idea  of  this  in  your  apprentice- 
ship? "This  is  your  training?  Shut  up  and  do  it  the  way  I  told  you  to  do  it?"  Was  that  the 
case?  That  sounds  familiar  to  some  of  us. 

What  we  want  to  do  is  be  able  to  explain  to  a  new  guy  on  the  crew  that  here's  why  we 
do  want  to  do  it  this  way.  Here's  why  we  don't  want  to  do  it  that  way.  In  our  training  con- 
cepts obviously,  hands  on  is  always  good  and  we  do  at  least  50  percent  of  our  programs 
hands  on.  It  just  doesn't  make  a  whole  lot  of  sense  to  some  guys  until  you  get  out  in  the  field 
and  start  rigging  loads.  That's  where  it  makes  sense. 

Now  1  A  or  B,  which  one  gives  us  best  control  and  best  stability?  B.  What  do  you  have 
going  for  B?  What  is  the  good  thing  about  B?  We  have  a  double-wrapped  basket  on  each  end. 
We  have  a  double-wrapped  basket  there.  There  is  a  script  and  compression.  There  is  a  rule  of 
thumb  when  rigging  for  two  baskets  or  two  chokes  on  the  load.  We  do  not  exceed  or  should 
not  exceed  an  equilateral  triangle.  So  if  that's  eight,  then  this  should  be  less  than  or  equal  to 
eight  feet  across  the  bottom.  If  you  spread  them  more  than  that,  steel  to  steel,  you  are  more 
likely  to  slide  one  end  certainly  more  than  the  other  and  it  turns  the  load  out  so  an  equilateral 
triangle  just  from  a  basket  or  double  choke. 

How  about  1  A?  What  is  the  matter  with  1  A?  What  don't  you  like  about  1  A?  It  will  go 
back  and  forth  across  the  top.  So  we  have  this  condition  here.  We  have  a  potential  run.  We 
have  a  potential  slide.  So  we  have  all  kind  of  possibilities  there. 

It's  just  sort  of  which  one  is  going  to  jump  up  and  bite  us  first.  But  those  are  the  only 
slings  that  we  have  in  the  truck. 
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You  remember  we  said  five  good  ways  to  rig  a  load  and  two  bad  ways?  Where  does  this 
one  come  in?  The  five  or  the  two?  The  two.  Are  we  going  to  rig  that  way?  No,  but  that's  all 
we  have.  No,  we  are  not  going  to  rig  that  way.  We  have  to  hold  our  ground  when  we  start 
deciding  good  rigging  practices  and  we  are  going  to  have  to  hold  to  it  and  use  those  slings  in 
some  other  combination  to  get  a  better  bite  on  that  load. 

The  main  thing  is  not  knowing  what  the  load  weight  is.  That's  a  big  killer  in  rigging  and 
knowing  the  center  of  gravity  is  also.  Once  we  attack  that  and  we  surround  the  center  of  grav- 
ity for  the  lift,  those  slings  could  literally  be  a  foot  apart  on  the  center  of  gravity.  As  long  as 
we  keep  it  level  we  are  going  to  hold  it  until  we  get  from  point  A  to  B.  The  problem  is  getting 
the  center  of  gravity  passed  through  a  wall.  Then  it's  gone.  Or  we  are  drawing  the  slings.  The 
sling's  friction  just  isn't  going  to  hold. 

Two  A  or  B,  what  did  you  pick?  Which  one  is  the  good  one?  A  is  the  good  one.  Do  we 
have  north/south  control?  Yes?  How  about  within  reason.  How  about  east/and  west?  How 
about  2  B?  What  is  wrong  with  2  B?  The  center  of  gravity  is  trying  to  keep  it  passing  through 
the  wall  one  way  or  the  other.  The  center  of  gravity  is  before  the  pick  points. 

Look  at  your  blue  card  on  section  7  and  what  kind  of  hitch  is  that?  Number  six.  It's  a 
double-wrapped  basket.  What  does  it  say  for  rigging  for  below  center  of  gravity?  Number 
six?  Both.  What  does  the  asterisk  say  there?  Nerve  use  a  single  hitch  below  the  center  of 
gravity.  Isn't  that  what  we  are  doing  here?  Yes.  If  we  are  going  to  rig  this  double-wrapped 
basket  on  this  chair  up  here,  we  are  above  the  center  of  gravity,  but  not  below  the  center  of 
gravity.  We  can't  control  the  load. 

How  about  3  A  or  B?  What  did  we  get  there?  A.  How  about  north/south  control?  Do  we 
have  that?  Yes.  How  about  east/west?  Good.  That  inverted  basket  is  going  to  give  us  some 
equalizing  when  we  lift  up  on  the  center  of  gravity.  It  appears  to  be  to  the  south  side  and  we 
have  two  short  slings  there  and  a  long  inverted  basket.  Just  by  looking  at  it,  ballpark,  how 
much  more  load  is  at  the  south  end  than  at  the  north  end?  Just  in  net  load?  What  kind  of  dis- 
tribution of  weight  are  we  looking  at  based  on  where  the  slings  are?  A  75/25  load  split  or  so. 
That  is  just  a  round  figure.  75  percent  of  the  load  is  on  the  south  side  and  25  percent  is  on  the 
north  side. 

The  pick  points  closest  to  the  center  of  gravity  are  going  to  carry  more  load.  Those  two 
short  slings  will  carry  more  net  load  than  the  north  side,  but  always  remember  we  have  to  fig- 
ure sling  angle  on  top  of  that.  We  do  a  lot  of  teaching  about  if  you  have  an  offset  center  of 
gravity. 

The  load  has  heavy  concentration  of  weight  at  one  end  and  now  we  are  going  to  rig  it. 
We  have  to  put  the  hook  over  the  center  of  gravity  to  make  the  load  come  up  level.  There  is 
no  other  way  about  it.  The  center  of  gravity  will  always  end  up  underneath  the  hook  whether 
you  want  it  or  not.  That's  the  absolute  truth. 

By  the  way,  what  is  wrong  with  3  B?  What  don't  you  like?  We  are  going  to  lose  that.  So 
we  have  lost  it  there.  What  happens  if  somebody  crisscrosses  the  slings?  If  they  do  this  one 
from  one  cross  corner  over  here  and  one  from  the  other  cross  corner  over  to  here?  Diagonal 
baskets.  What  happens?  You  lose  north/south  and  you  lose  east/west  both.  Absolutely.  It  is 
the  worst  way  to  rig  a  load  and  it's  a  great  way  to  cut  a  sling  up  on  top  of  each  other  on  top  of 
that  hook. 

So  crisscrossing  slings  on  inverted  basket  is  a  great  way  to  have  an  accident  in  a  hurry. 

How  the  about  4  A  or  B?  Which  one  is  the  best  out  of  the  two  do  you  think?  Let's  take  a 
look  at  this  one.  Do  we  have  north/south  control?  East/west?  Let's  look  at  this  one. 
North/south?  Yes.  How  about  east/west?  We  lost  this  one  because  we  can  run  that  with  one 
opposing  leg  and  we  can't  resist  the  rolling.  Two  legs  will  work,  but  one  leg  by  itself  on  that 
far  end  is  not  going  to  help  us.  So  there  is  a  potential  for  run. 

Five  A  or  B?  What  are  we  looking  at  here?  Which  one  would  you  choose?  A  or  B?  B  is 
good.  Do  we  have  north/south.  Yes.  East/west?  Yes.  What  is  wrong  with  5  A?  It  is  hard  on 
the  slings.  That  is  number  one.  Sling  damage.  Yes,  you  can  tilt  it  because  it's  called  a  ring 
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basket  and  the  basket  runs  through  the  shackles  and  pad  eyes  is  right  there.  In  this  running 
action,  we  have  steel  to  steel  to  hold  the  thing  in  place.  Additionally,  what  is  really  taken  a  lot 
of  load?  The  pad  eye  is  in  a  shackle,  absolutely. 

You  can  calculate  it  out.  Normally  in  this  case  it  will  come  out  that  real  line  of  force  will 
be  two  times  whatever  the  sling  is  seeing  because  it  is  pulling  across  horizontally  the  angle 
on  the  bisecting  line.  That  is  the  real  line  of  force. 

How  about  6  A  or  B?  Which  one  do  you  like?  B.  What  is  wrong  with  A?  We  have  a 
potential  slide.  We  are  way  out  of  the  equilateral  triangle  there. 

They  are  six  simple  little  loads  but  they  are  really  starting  to  make  us  think  how  do  I 
grab  that  load  and  hold  it  when  I  want  to  take  it  off  that  rail  car  or  off  the  ground  and  set  it  to 
a  new  location?  What  happens  in  100  percent  of  rigging  jobs?  Ninety  percent  of  the  time  is 
spent  bringing  together,  rigging  it  up,  and  unrigging  it.  Ten  percent  of  the  time  is  in  the  air.  If 
we  are  going  to  lose  it,  it's  going  to  be  up  here.  So  that's  why  additional  crane  movement  is 
not  necessary. 

That's  why  adhering  or  grabbing  the  load  and  preventing  it  from  moving  is  almost  cer- 
tainly a  potential  to  our  advantage. 

Our  focus  today  was  to  bring  up  some  awareness  about  good  rigging  practices.  Next  we 
want  to  share  with  our  people  when  we  go  back  things  that  will  help  give  them  some  insight 
as  to  when  we  step  over  the  line,  we  are  over  the  line,  and  there  is  no  going  back.  A  lot  of 
times  we  can't  stop  the  load.  We  can't  reach  up  there  and  grab  that  load  and  stop  it.  So  we 
want  to  implement  good  rigging  practices.  It  doesn't  hurt  if  we  double  rig  a  load,  meaning 
rigging  it  twice.  I  don't  endorse  overrigging  a  load  because  we  have  a  15  and  20  and  30  to  1 
design  factor  slings  versus  loads  blow  up  just  as  fast  as  a  two  to  one. 

I  appreciate  your  time  and  I  thank  you.  (Applause) 

Mr.  Van  Huis:  Thank  you,  Mike. 

Our  next  special  subject  is  managing  building  maintenance  and  Tim  Rich  will  introduce 
the  committee  chairman. 

Mr.  Rich:  Thank  you,  John.  I  would  like  to  introduce  special  subject  number  four  on 
managing  building  maintenance.  The  chairman  of  this  special  subject  committee  is  Dick 
Dummar.  He  is  the  manager  architectural  design  on  the  Union  Pacific  Railroad. 

Dick  has  13  years  experience  with  the  Union  Pacific  involving  new  building  design, 
remodeling  existing  structures,  and  interior  renovation.  Let's  welcome  Dick  Dummar. 
(Applause) 


MANAGING  BUILDING  MAINTENANCE 
Richard  C.  Dummar 

Union  Pacific 

Business  is  in  the  "Information  Age."  In  the  past  few  years,  major  business  news  publi- 
cations cover  stories  and  headlines  consistently  proclaimed  one  fact  —  "The  Industrial  Age  is 
Over."  Noted  authors  and  speakers  make  their  living  from  this  great  societal  change.  As  a 
result,  we  may  need  to  dramatically  rethink  our  "Division  16"  process  for  designing  for 
buildings  in  the  future. 

Quite  possibly,  the  media  announced  the  end  of  the  manufacturing  age  prematurely 
which  is  something  it  seems  prone  to  do  whenever  technology  is  at  issue.  Look  at  the  coun- 
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try's  GNP.  Doesn't  much  of  it  still  come  from  its  massive  manufacturing  base?  However, 
both  common  sense  and  statistics  clearly  indicate  a  revolutionary  change  in  society,  and  that 
the  industrial  age  will  never  return  to  its  same  glory. 

So  what  does  this  have  to  do  with  Managing  Building  Maintenance?  In  the  information 
age,  buildings  will  be  factories  of  the  future.  Office  workers  are  essentially  the  human 
machinery  that  process  the  information.  They  range  from  college-educated  white  collar  work- 
ers to  the  multitude  of  support  people  sitting  at  computers,  telephones,  and  pushing  paper. 

Buildings  are  no  longer  static  shelters  —  a  simple  core  and  shell  built  speculatively  or 
by  manufacturing  giants  as  monuments  to  their  greatness.  These  new  age  industrial  facilities 
dynamically  come  alive  and  bustle  with  activity.  Inside,  up  to  a  third  of  these  office  workers 
"churn"  or  change  places  every  year. 

AND  WHAT  OF  THE  BUILDINGS? 

In  this  presentation  of  management  of  building  maintenance,  I  will  try  to  address  this 
question  as  it  relates  to  the  railroad  industry. 

THE  BUILDING  ENVIRONMENT  TODAY 

All  railroad  facilities  departments  that  are  responsible  for  the  ongoing  operation  of  siz- 
able buildings  are  complex  and  uniquely  different.  In  order  to  function  in  an  effective  and 
productive  way,  each  facility  department  must  provide  a  reasonable  service  level  and  balance 
many  varying  elements  to  obtain  favorable  bottom  line  results.  Each  facilities  operation 
strives  to  be  efficient  and  productive  in  carrying  out  its  tasks.  When  considering  all  the  ele- 
ments affecting  productivity  in  a  facilities  maintenance  department,  one  quickly  realizes  the 
many  complexities  of  this  issue  and  the  inter-relations  of  various  elements  that  must  be  dealt 
with  simultaneously  to  maximize  productivity  while  maintaining  service  levels. 

Computers,  word  processors,  high-speed  copiers,  and  advanced  telecommunications 
equipment  have  automated  much  of  the  drudgery  from  office  work.  These  technologies  allow 
white  collar  employees  to  process  larger  volumes  of  information  much  faster  than  they  could 
only  a  few  years  ago. 

In  light  of  these  advancements,  the  time  has  come  to  pay  attention  to  the  individual 
office  worker.  How  can  we  help  workers  perform  better  on  the  job,  turn  out  more  work  with 
fewer  mistakes,  reduce  absenteeism  and  job  turnover,  and  in  general,  be  more  contented 
employees?  The  answer  to  these  questions  depend  largely  on  worker  comfort. 

Because  of  a  variety  of  factors,  comfort  is  a  highly  individual  experience.  For  example, 
building  codes  and  standards  set  by  the  American  Society  of  Heating,  Refrigerating  and  Air 
Conditioning  Engineers  (ASHRAE)  are  intended  to  provide  temperature  conditions  in  build- 
ings that  are  satisfactory  for  up  to  80  percent  of  the  occupants.  Even  where  the  80  percent  tar- 
get is  achieved,  one  out  of  five  workers  is  still  uncomfortable.  However,  it  is  not  always  the 
same  person,  as  individuals  temperature  needs  vary  from  day  to  day  and  even  at  different 
times  of  the  day.  For  these  reasons,  50  to  70  percent  of  people  are  not  happy  with  their  office 
environment  at  one  time  or  another. 

Studies  have  shown  direct  correlations  between  office  productivity  and  temperature  and 
other  environmental  conditions.  The  temperature  and  quality  of  the  air  we  breathe,  lighting, 
the  degree  of  privacy  we  experience  at  our  desks,  room  to  work  and  storage  space  to  reduce 
clutter,  noise  levels,  and  status  as  evidenced  by  our  surroundings,  all  have  a  direct  and  even 
measurable  influence  on  our  productivity. 

The  following  quotation  was  published  in  1775  by  Sir  William  Buchan,  "...it  is  a  fact 
that... man  suffers  most  often  from  the  effects  of  the  air  he  breathes.  It  is  not  unusual  to  find 
an  assembly  of  several  people  remaining  several  hours  in  a  comparatively  restrictive  space, 
probably  surrounded  by  candles  which  tend  to  use  up  the  air,  and  also  make  it  less  clean  for 
breathing  purposes.  The  air  which  has  been  breathed  over  and  over  again  loses  its  vitality..." 
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Impact  of  RH  on  Air  Quality 
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Air  Quality  in  the  work  space. 


This  statement  seems  to 
be  as  applicable  today  as  it  was 
then.  The  quality  of  air  within 
the  workspace  needs  to  be  of 
the  highest  quality.  Therefore, 
the  maintenance  of  the  HVAC 
systems  need  to  be  of  the  high- 
est priority. 

It  is  important  to  under- 
stand that  successful  energy 
conservation  and  good  IAQ  are 
highly  dependent  on  building 
performance.  Many  IAQ  prob- 
lems have  resulted  from  inade- 
quate or  inappropriate  mainte- 
nance of  HVAC  systems. 

One  of  the  primary  items 
in  a  proper  maintenance  pro- 
gram is  proper  care  of  the  fil- 
tration system.  Although  obvi- 
ous, it  is  important  to  reiterate 
that  filters  only  remove  dirt 
from  air  that  passes  through  them.  No  matter  what  kind  of  filters  you  have  or  how  efficient 
they  are,  if  air  can  bypass  the  filter  bank,  your  filters  are  doing  little  good. 

Dirty  air  bypass  can  be  caused  by  space  between  the  holding  frames,  filters  not  properly 
installed  in  the  frames,  damaged  or  torn  filters,  or  filters  which  do  not  completely  fill  the 
opening.  A  frequently  overlooked  source  of  bypass  is  the  plenum  door  located  downstream  of 
the  filter  bank  and  upstream  of  the  fan.  This  is  an  area  of  negative  pressure.  Dirty  air  can  be 
sucked  through  the  door  if  it  is  not  properly  sealed  with  gaskets  or  if  the  fan  is  running  when 
the  door  is  opened. 

Probably  the  most  common  cause  of  dirty  air  bypassing  the  filters  occurs  at  the  time  the 
filters  are  changed.  Invariably,  some  of  the  accumulated  dirt  load  will  fall  off  the  filters  when 
they  are  removed  from  the  frames.  Time  must  be  taken  to  clean  the  floor  on  both  sides  of  the 
filter  bank  after  the  dirty  filters  have  been  removed.  It  is  important  to  make  sure  the  pockets 
on  bag-type  filters  inflate  fully  and  properly  so  the  clean  air  can  freely  exit  from  the  filters, 
otherwise  the  dust-holding  capacity  will  be  substantially  reduced.  Non-supported  extended 
surface  filters  can  droop  and  fall  into  a  condensate  drain  pan  at  lower  air  volumes  on  VAV 
systems  and  absorb  moisture  from  the  drain  pan  which  results  in  microbial  growth  on  the  fil- 
ters and  eventually  in  the  ductwork  and  the  conditioned  spaces. 

Standing  water  left  in  condensate  drain  pans  can  mix  with  dirt  particles  and  eventually 
be  transformed  into  "microbial  soup."  Porous  supply  duct  lining  is  a  collector  of  organic 
material  that  serves  as  a  nutrient  for  fungi  and  bacteria.  The  high  humidity  normally  occur- 
ring in  supply  ducts  during  the  cooling  season  is  an  ideal  environment  for  their  growth. 

Some  indoor  air  pollutants  come  from  building  maintenance  materials  themselves,  such 
as  floor  waxes,  furniture  polishes,  carpet  shampoos  and  washroom  disinfectants.  All  chemi- 
cals should  be  minimized  and  their  application  should  occur  when  buildings  are  vacant  with 
good  ventilation  and  maximum  time  until  normal  occupancy  resumes.  The  same  precautions 
should  be  used  with  insecticides,  fungicides  and  rodenticides. 

Because  many  IAQ  problems  are  related  to  volatile  organics,  bacteria,  fungi,  mold  and 
pollen,  some  HVAC  equipment  manufacturers  are  looking  into  the  manufacture  of  low  level 
ozone  producing  air  handling  system.  Obviously,  the  ozone  generating  equipment  would  not 
be  used  when  contradicted  by  high  levels  of  ozone  in  the  outside  air,  but  could  potentially 
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minimize  or  even  eliminate  many  of  the  bioaerosol  and  their  organic  problems  in  the  duct- 
work and  the  occupied  spaces.  There  are  currently  available  portable  area  units  which  emit 
both  low  levels  of  ozone  and  negative  ions  at  the  same  time.  These  have  been  used  with  great 
success  in  smoking  areas  and  other  areas  with  high  concentrations  of  volatile  organic  com- 
pounds to  reduce  odor  and  particulates  and  to  destroy  harmful  emissions. 

Of  course,  good  maintenance  practices  will  treat  cooling  tower  water  with  algicides  and 
bactericides  as  well  as  other  chemicals  to  maintain  proper  water  quality.  It  is  also  useful  for 
maintenance  personnel  to  observe  the  different  patterns  of  air  movement  when  on  the  roof  to 
make  sure  vapors  from  exhaust  ducts,  plumbing  vents,  or  cooling  towers,  are  not  being  drawn 
into  supply  air  intakes. 

The  temperature  controls  in  the  HVAC  system,  which  determine  how  the  system  oper- 
ates, must  be  periodically  checked  for  accuracy  and  proper  operation.  Improper  operation  of 
outside  air  dampers  is  a  major  contributor  to  indoor  air  quality  and  energy  waste.  If  time 
schedules  for  preventive  maintenance  were  not  set  up  when  first  occupying  the  building,  this 
should  be  done  after  a  minimum  amount  of  experience  has  been  gained  through  the  operation 
of  the  HVAC  systems.  And,  last  but  not  least,  continual  education  and  training  of  mainte- 
nance personnel  is  critical. 

It  is  the  facility  manager  who  will  be  aware  of  the  following  items  which  can  contribute 
to  the  overall  success  or  failure  of  the  HVAC  system  to  provide  the  comfort  we  have  been 
talking  about: 

-  Occupant  density  within  the  space. 

-  How  the  occupied  areas  are  to  be  used. 

-  Density  of  heat-producing  devices  such  as  personal  computers,  copiers,  et  cetera, 
within  the  individual  zones. 

-  Areas  producing  localized  contamination. 

-  Where  and  what  type  of  partitions  will  be  used;  i.e.,  hard  or  soft  surface,  height, 
whether  undercut  at  the  bottom  solid  to  the  floor. 

-  Areas  having  particular  temperature  and  humidity  requirements  such  as  computer 
rooms,  testing  laboratories,  et  cetera. 

-  And  whatever  other  items  that  may  be  pertinent  to  your  own  particular  facility. 

The  volume  of  air  to  be  handled  in  a  particular  area  is  pretty  much  decided  by  the 
HVAC  designer,  as  is  its  temperature.  Where  the  facility  manager's  input  is  needed  is  in  the 
type  and  effectiveness  of  filtration  and  the  amount  of  humidification  (or  dehumidification) 
required  for  the  facility. 

It  is  the  responsibility  of  designers  and  installers  to  ensure  that  building  systems  are 
effective  in  reliably  providing  and  maintaining  the  desired  indoor  air  quality.  To  do  this,  the 
design  professionals  must  know  what  contaminant  sources  may  be  present  and  in  what 
strength.  They  must  also  provide  the  owners,  operators,  and  occupants  with  the  most  effec- 
tive operating  and  maintenance  procedures.  Owners,  operators,  and  occupants  have  a  respon- 
sibility not  to  introduce  new  or  stronger  contaminant  sources  than  can  be  accommodated  in 
the  original  design,  to  maintain  the  mechanical  systems,  and  not  to  modify  the  building  with- 
out having  appropriate  adjustments  made  to  the  mechanical  systems. 

I  believe  that  good  indoor  air  quality  with  efficiency  is  achievable.  The  key  to  this  is 
control  through  improved  management  of  the  factors  affecting  our  indoor  environment. 

BUILDING  EXTERIOR  MAINTENANCE 

Maintenance  of  building  exterior  elements  accounts  for  a  large  portion  of  the  time  and 
money  expended  by  facility  managers  over  the  life  of  a  building.  Historically,  very  little  pre- 
ventive maintenance  is  performed  on  these  elements.  As  a  result,  the  time  and  money 
expended  often  comes  in  a  lump  sum  and  emergency  basis,  somewhere  in  the  ten  to  twenty 
year  time  frame  in  the  life  of  the  building.  Typical  "emergency"  types  of  exterior  problems 
include  such  major  items  as  roof  replacement,  exterior  wall,  window  repair  and  resealing,  or 
major  structural  repairs. 
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Building  exterior  elements  typically  behave  in  a  relatively  predictable  manner.  Exteriors 
are  subjected  to  movement  and  deterioration  due  to  internal  loading  and  established  move- 
ment and  weathering  characteristics.  Eventually  the  effects  of  the  sun,  wind,  rain  and  build- 
ing movement  will  wear  away  the  materials  or  cause  a  reaction  to  the  point  that  the  structural 
or  waterproofing  integrity  is  compromised. 

Many  building  systems  are  considered  by  owners  in  terms  of  their  life  cycle  cost.  The 
same  approach  can  be  used  for  building  exterior  elements,  so  that  an  owner  or  facility  manag- 
er can  better  assess  future  maintenance  needs  and  cost.  The  deterioration  curve  in  this  slide 
has  been  constructed  to  show  how  a  building  exterior  (or  elements  such  as  the  roof  or  exterior 
wall  system)  deteriorates  over  time.  The  condition  and  time  frame  is  relative,  and  the  shape 
of  the  deterioration  curve  may  vary. 

The  general  concept  of  the  curve  can  be  applied  to  a  roof  system,  exterior  wall  system,  a 
plaza  deck,  parking  garage,  or  any  other  structure  exposed  to  the  weather. 

Effective  facility  mainte- 
nance on  the  exterior  of  a 
building  can  accomplish  two 
things:  extend  the  useful  life  of 
the  exterior  and  provide  the 
ability  to  forecast  major  repair 
requirements. 

Like  building  mechanical 
systems,  the  building  exterior 
requires  routine  maintenance  to 
prolong  the  life  of  the  system. 
Few  people  would  fail  to  recog- 
nize that  an  automobile  Life  cycle  cost, 
requires  routine  maintenance. 

However,  not  may  will  recognize  building  exterior  maintenance.  Building  exterior  mainte- 
nance is  either  infrequent  or  ignored  altogether. 

EXTERIOR  CONSTRUCTION 

Roofing: 

The  primary  source  of  protection  from  the  elements  is  the  building's  roof  system. 
Volumes  of  material  have  been  written  and  are  available  regarding  the  multitude  of  roof  sys- 
tems available. 

The  two  most  common  types  of  roof  systems  are  built  up  and  single  ply.  There  are  many 
other  types  of  roofs  such  as  shingled,  metal,  tile  and  others.  However,  the  same  principles  of 
proper  design,  construction  and  maintenance  apply,  no  matter  what  the  roof  type. 

Built-up  roofing  consists  of  alternating  layers  of  roofing  felts,  embedded  in  hot  asphalt. 
The  felts  are  typically  made  of  rolls  of  asphalt-saturated  glass  fiber  material.  These  felts  are 
layered  in  a  shingled  fashion,  generally  in  three  or  four  layers.  The  completed  felt  layers  are 
topped  with  more  hot  asphalt,  and  gravel  is  embedded  in  the  asphalt.  The  gravel  surface 
keeps  the  roof  surface  from  cracking  and  deteriorating  from  the  effects  of  the  sun  and  weath- 
er. Built-up  roofing  is  typically  installed  over  insulation  which  is  attached  to  the  building's 
structural  deck  system. 

Single-ply  roof  systems  consist  of  a  "polymetric"  membrane  sheet  material  in  which  a 
single  sheet  acts  as  the  primary  waterproofing  element  of  the  roof.  The  type  and  variety  of 
polymers  is  diverse  and  ever-changing.  Single-ply  systems  are  constructed  in  one  of  these 
ways: 

1 .  Loose-laid  and  ballasted. 

2.  Mechanically  fastened. 

3.  Fully  adhered. 
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As  with  built-up  roofs,  most  single  ply  membranes  are  installed  over  a  layer  of  insula- 
tion which  is  attached  to  the  building's  deck  system. 

Although  there  are  other  membrane  systems,  and  many  ways  of  constructing  each  sys- 
tem, these  two  primary  categories  of  roofing  account  for  over  80  percent  of  the  commercial 
roofs  installed. 

Both  exterior  maintenance  and  extension  of  service  life  start  with  good  record  keeping. 
Factual  data  such  as  the  type  of  roof  system,  insulation,  method  of  attachment,  deck  type  and 
warranty,  are  available  when  roof  problems  arise.  Roof  life  can  be  extended  by  keeping  it 
clean,  keeping  drains  running  freely,  and  maintaining  surfacing,  coatings,  and  sealants. 

Many  facility  managers  keep  detailed  files  on  different  systems  in  order  to  gain  quick 
access  to  information.  Detailed  files  are  a  necessity  because  building  drawings  do  not  often 
reflect  the  level  of  detail  required  when  assessing  building  problems.  Additionally,  systems 
such  as  the  roof  are  frequently  changed  during  construction  and  this  information  is  rarely 
transferred  to  the  drawings. 

Roof  systems  that  are  not  maintained  may  only  perform  for  about  half  of  their  expected 
design  life.  If  roofs  are  considered  on  a  life  cycle  cost  basis,  the  annual  costs  of  a  well-main- 
tained roof  is  only  about  one-fifth  that  of  a  roof  that  is  not  maintained.  Even  if  these  figures 
are  considered  extreme,  the 


cost  benefit  ratio  of  maintain- 
ing a  roof  versus  ignoring  it  is 
a  clear  argument  for  active 
maintenance. 

So  how  does  one  go 
about  maintaining  a  roof? 
These  slides  depict  a  histori- 
cal record  and  owner  mainte- 
nance inspection  check  list. 

The  historical  record  is  a 
convenient  data  form  which 
indicates  general  information, 
specification  requirements 
and  records  type  of  single-ply 
roof  systems.  This  is  consid- 
ered a  general  data  sheet  and 
can  be  used  for  quick  refer- 
ence. The  OMI  checklist  is  a 
concise,  easy  to  use  form 
which  carries  the  owner 
through  an  inspection,  and 
lists  the  typical  defects  found 
in  the  roof  deck,  walls,  mem- 
brane, flashing,  and  metal 
components. 

Present  condition  is 
recorded,  and  recommended 
action  such  as  contacting  the 
manufacturer  or  roofer  is  list- 
ed. The  OMI  checklist  should 
be  completed  at  least  annually 
and  all  data  kept  safely  in  the 
roof  system  file.  Many  of  the 
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conditions  noted,  such  as  keeping  drains  running  freely  and  maintaining  coatings,  coverings, 
and  sealants,  can  be  performed  by  company  personnel. 

A  similar  historical  record  and  checklist  is  available  from  the  asphalt  roof  manufacturers 
(ARMA)  and  NRCA  which  covers  built-up  roof  systems.  Another  detailed  method  of  inspec- 
tion and  maintaining  roofs  is  through  the  use  of  a  computerized  Engineered  Management 
System  (EMS)  that  involves  inspecting  a  roofs  membrane,  flashing  and  performing  a  mois- 
ture survey  on  the  insulation.  The  roof  is  inspected  visually  and  a  quick  assessment  of  the 
type  of  defects,  their  severity  level  and  quantity  is  made. 

The  data  is  entered  into  a  data  base,  and  using  other  factors  such  as  roof  type  and  age,  a 
numerical  rating  of  the  system,  or  Roof  Condition  Index  (RCI)  is  developed.  If  the  rating  sys- 
tem is  used  over  multiple  facilities,  or  on  the  same  facility  over  multiple  years,  the  deteriora- 
tion of  the  roof  system  or  systems  can  be  pinpointed  and  prioritized,  so  the  effective  repairs 
can  be  budgeted  and  made  on  a  non-emergence  basis.  EMS  is  also  capable  of  helping  in  the 
decision-making  process,  providing  cost  estimates  for  repair  based  on  unit  costs  to  repair 
each  defect.  A  repair  versus  replacement  cost  ratio  is  then  calculated  and  a  ratio  analysis 
guideline  is  provided. 

Exterior  Walls: 

Most  modern  exterior  wall  systems  are  designed  and  constructed  to  serve  an  aesthetic 
and  waterproofing  function.  With  few  exceptions,  these  systems  function  separately  from  the 
building's  structural  framing  system.  They  are  designed  to  keep  the  elements  out  and  to  move 
with  the  structure  to  provide  a  barrier  to  moisture  penetration. 

Two  of  the  most  common  exterior  wall  types  are  masonry  and  precast  concrete.  Others 
consist  of  glass,  Exterior  Insulated  Finish  Systems  (EIFS),  stone,  metal,  or  a  combination 
thereof. 

In  older  times,  masonry  walls  were  commonly  built  as  a  barrier  wall  type.  The  double 
widths  of  interlocked  masonry  were  integral  with  the  structural  framing  system  of  the  build- 
ing. Their  construction  was  thick  enough  to  support  the  structure  from  lateral  loading  and  to 
provide  a  substantial  enough  bar- 
rier against  moisture  infiltration. 
However,  from  a  practical  stand- 
point, this  limited  the  height  of  a 
solid  masonry  structure  to  only  a 
few  stories. 

Modern  masonry  construc- 
tion is  usually  of  the  cavity  wall 
type.  It  is  well  known  that  a  sub- 
stantial amount  of  water  can  pen- 
etrate an  exterior  layer  of  brick 
and  mortar.  Once  the  water  pene- 
trates, it  must  be  allowed  to  drain 
into  the  cavity,  then  out  over  the 
flashing  and  through  the  weep- 
holes  in  the  exterior  of  the  walls. 

The  exterior  section  of  brick 
is  supported  at  each  floor  level  by 
steel  shelf  angles  that  are  bolted 
or  welded  to  the  building  struc- 
tural framing.  The  cavity  is 
designed  to  be  up  to  two  inches 
in  width.  Steel  reinforcement 
spans  the  cavity  and  ties  the  brick 
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back  to  the  building  laterally.  Flexible  sheet  flashing  is  used  to  span  the  cavity  at  the  bottom 
of  each  wall  section  and  direct  any  water  back  to  the  exterior. 

This  slide  shows  a  typical  precast  concrete  panel  exterior.  The  concrete  panel  is  fabricat- 
ed off-site,  transported  to  the  structure,  and  bolted  or  welded  to  the  exterior  at  the  ends  of  the 
floor  slab  and  at  columns.  The  precast  panel  acts  as  a  direct  barrier  to  water  penetration. 

Masonry  and  precast  concrete  exteriors  are  just  two  of  the  more  common  exterior  ele- 
ments. Regardless  of  the  type  of  exterior  wall,  wall  systems  also  rely  on  sealants  placed  in 
expansion  and  control  joints  to  resist  water  penetration.  The  expansion  and  control  joints  are 
necessary  to  control  cracking  in  the  exterior  walls  or  wall  sections  due  to  building  movement. 
The  joints  are  filled  with  flexible  sealants  to  resist  water  penetration.  The  joint  must  be  prop- 
erly designed  and  constructed  to  allow  movement  and  retain  flexibility. 

Sealants  are  often  used  on  building  exteriors  to  reduce  water  penetration.  Sealers  are 
composed  of  different  chemical  formulations  of  material  which  fill  microscopic  surface  and 
subsurface  pores.  Sealers  are  frequently  used  on  masonry  and  concrete  walls.  They  should 
not  be  expected  to  stop  leaks  in 
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a  building,  but  are  useful  in 
reducing  the  amount  of  water 
which  penetrates. 

In  most  cases,  it  is  critical 
to  select  a  penetrating  sealer 
which  "breathes."  A  breathable 
sealer  is  capable  of  reducing 
moisture  penetration  without 
locking  in  moisture  which  can 
freeze  and  thaw  and  create 
material  damage. 

Due  to  the  diversity  of 
exterior  wall  systems  and  the 
fact  that  walls  are  slightly  less 
leak  prone  than  roof  systems,  a 
uniform  or  generally  accepted 
wall  system  or  EMS  has  not  been  developed.  As  such,  facility  managers  should  use  the  same 
approach  to  documenting  the  history  and  maintenance  of  exterior  walls. 

The  building  exterior  checklist  has  been  developed  for  assessing  property  condition,  but 
is  easily  adaptable  for  use  as  an  annual  checklist  for  exterior  walls.  The  critical  factors  which 
owners  should  note  on  an  annual  basis  are: 

1 .  Presence  and  condition  of  control  and  expansion  joints  in  the  overall  wall  system. 

2.  Performance  of  sealants. 

3.  Presence  of  coating  or  sealer  systems. 

4.  Wall  cracking  and  movement. 

5.  Discoloration  from  dirt  or  pollutants. 

6.  Presence  of  dirt  or  pollutants. 

Just  as  there  are  operating  procedures  and  manuals  associated  with  heating  and  air-con- 
ditioning systems,  there  are  specific  procedures  to  be  followed  to  operate  and  maintain  roof- 
ing and  exterior  wall  systems.  There  are  several  key  elements  to  managing  these  systems: 

1 .  Accountability  for  the  system. 

2.  Periodic  inspection. 

3.  Record  keeping. 

4.  Budgeting. 

Any  successful  program  has  clearly  defined  responsibilities  for  input  and  maintenance. 
In  order  for  the  management  program  to  be  successful,  it  also  requires  a  high  degree  of  com- 
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mitment  from  the  property  or  facility  manager  to  provide  the  required  training  and  incentive 
for  maintaining  the  system. 

Periodic  inspection  on  an  annual  or  semi-annual  basis  is  usually  sufficient  to  maintain 
roofing  or  exterior  wall  systems.  Documentation  of  these  inspections  is  critical  to  maintaining 
the  management  systems.  The  maintenance  of  "as  built"  drawings  can  save  hundreds  of  man 
hours  once  a  problem  is  discovered  in  the  roof  or  wall  systems.  Warranty  information  is  also 
critical  to  properly  maintaining  the  roof  or  exterior  walls.  Photographic  documentation  is  rel- 
atively inexpensive  and  can  literally  save  thousands  of  dollars  when  roof  or  exterior  wall 
problems  arise. 

The  budgeting  and  funding  process  is  also  an  important  part  of  the  management  system. 
Periodic  inspections  can  point  out  upcoming  repair  or  major  replacements,  allowing  suffi- 
cient time  to  react  from  a  budgetary  standpoint. 

Aside  from  the  management  aspects  of  a  roof  or  exterior  wall  management  program, 
there  are  many  physical  activities  that  a  building  or  facility  manager  can  do  to  extend  the  life 
of  these  systems. 

Routine  maintenance  of  roof  systems  should  be  performed  at  least  twice  a  year  and 
should  consist  of  the  following: 

1 .  Keep  the  roof  clean  and  free  of  debris. 

2.  Control  traffic. 

3.  Keep  drains  running  freely. 

4.  Maintain  coatings  and  sealants. 

5.  Maintain  protective  coverings  (gravel  andballast). 

This  slide  outlines  some  typical  costs  associated  with  tearing  off  and  reroofing  and  pro- 
vides some  comparison  between  maintained  and  non-maintained  roofs. 

TABLE  1  -  TYPICAL  ROOF  MAINTENANCE  COSTS 

Maintaining  exterior  wall  systems  follows  similar  conventions,  although  the  building  or 
facility  manager  will  not  be  able  to  provide  the  same  type  of  routine  maintenance  with  in- 
house  staff  due  to  the  difficulties  in  working  on  vertical  surfaces. 

Wall  cleaning  is  also  an  important  maintenance  technique.  The  most  effective  cleaners 
are  those  that  are  gentlest  to  the  substrate  and  do  not  wear  away  the  surface  during  the  clean- 
ing process.  Abrasive  or  acid-wash  cleaners  should  only  be  used  under  controlled  circum- 
stances and  should  always  be  tested  prior  to  being  used  on  a  large  area. 

TABLE  2  -  HIGH  PERFORMANCE  SEALANTS 

A  critical  factor  in  the  maintenance  of  building  exterior  systems  is  that  many  of  the 
components  will  not  last  the  life  of  a  structure.  Building  sealants  typically  have  a  service  life 
of  about  five  to  ten  years.  Here  is  a  brief  summary  of  three  readily  available  high  perfor- 
mance building  sealants: 

TABLE  3  -  SURFACE  COATINGS 

TABLE  4  -  WATER  REPELLENT  SEALERS 

Building  surface  coatings  and  water  repellent  sealers  also  have  a  finite  service  life.  Here 
are  some  performance  characteristics  of  typical  exterior  coatings  and  sealers. 

TABLE  5  -  EXTERIOR  REPAIR  COSTS 

This  slide  shows  a  general  summary  of  some  typical  exterior  wall  repairs  and  the  associ- 
ated cost. 

When  water  infiltration  is  not  the  specific  problem,  exterior  and  interior  defects  of  the 
building  skin  must  be  thoroughly  documented  on  elevation  and  plan  drawings  in  order  to 
evaluate  remedial  repair  options  and  their  related  costs. 

As  with  any  engineering-related  problem,  the  best  solution  is  one  that  is  functional  and 
economical.  When  the  structural  integrity  of  the  building  skin  is  at  risk,  safety  of  the  building 
occupants  and  pedestrian  traffic  in  the  vicinity  is  of  prime  importance.  In  situations  where 
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building  materials  such  as  masonry  units,  natural  stone  veneer,  mortar,  glass  or  other  objects 
may  be  dislodged  from  the  exterior  walls,  weather  resistance  and  aesthetics  take  a  back  seat 
to  the  emergency  measures  required  to  re-establish  a  safe  condition. 

The  ultimate  goal  of  any  remedial  design  is  to  reinstate  the  major  elements  of  a  func- 
tional building  envelope.  It  has  been  my  experience  that  seldom  is  there  one  source  of  a  prob- 
lem contributing  to  a  performance  failure  in  walls  and  facades.  The  key  to  the  investigative 
approach  is  to  isolate  the  contributing  components  and  resolve  them  separately.  Even  then, 
one  should  anticipate  that  10  to  15  percent  of  the  problem  will  have  to  be  resolved  in  a  subse- 
quent phase  of  investigation  and  remediation. 

Considering  the  variety  of  architecture,  building  components  and  combinations  of  mate- 
rials utilized  in  the  building  industry  today,  and  the  multitude  of  forces  working  to  cause 
weathering,  distress,  and  degradation,  the  building  manager  must  be  part  engineer,  mainte- 
nance person,  tenant  relations  specialist,  accountant  and  program  manager.  Understanding 
the  basic  concepts  of  construction  of  the  building  and  the  methods  available  to  protect  its 
assets  goes  a  long  way  in  changing  reactive  maintenance  activities  into  a  cost-effective  proac- 
tive maintenance  program. 

COMPUTERIZED  MAINTENANCE  MANAGEMENT  SYSTEM 

Computerized  maintenance  management  systems  are  used  to  schedule  and  track  preven- 
tive maintenance,  repairs,  and  renovation  projects.  They  are  often  thought  of  as  "upgrades"  to 
many  work  order  systems.  In  fact,  they  can  and  should  be  utilized  for  much  more.  They 
should  be  used  as  financial  tools  to  measure  and  control  productivity  of  the  physical  plant 
operation  staff,  construction  staff,  maintenance  staff,  and  contract  services. 

One  of  the  most  common  complaints  from  facilities  managers  is  that  they  cannot  obtain 
adequate  funding  for  their  department  to  operate  and  maintain  the  facilities.  Obviously  in 
those  situations,  their  perception  of  priorities  for  funding  must  be  conveyed  to  senior  man- 
agement in  a  language  that  management  understands.  Conversely,  corporate  management 
often  does  not  have  a  clear  understanding  of  what  the  facilities  operations  and  maintenance 
staff  do.  All  they  seem  to  understand  is  financial  reports.  In  a  world  where  "outsourcing"  is 
today's  favorite  buzzword,  this  tool  can  be  used  to  evaluate  that  option  and  control  both  in- 
house  and  outsourced  services  costs  as  wells. 

CMMS  can  be  used  as  a  financial  tool  to  communicate  with  corporate  management  in  a 
language  they  understand  to  justify  the  funding  of  operations  and  maintenance. 

WHAT  IS  CMMS? 

Computerized  maintenance  management  systems  (CMMS)  are  computer  programs 
designed  to  manage  maintenance  and  repair  operations  for  a  facility.  Typically,  they  have  the 
capability  to: 

1 .  Generate  work  orders  for  preventive  maintenance,  repairs,  emergency  calls,  or  con- 
struction projects. 

2.  Track  the  status,  completion,  cost,  and  history  of  these  work  orders. 

3.  Track  inventory  of  spare  parts,  material,  tools,  et  cetera. 

4.  Track  repair/PM  history  of  building  systems  and  equipment. 

5.  Purchase  requisitions/orders. 

6.  Warranty  records. 

7.  Labor  costs. 

8.  Parts/materials  costs. 

These  programs  are  usually  written  with  a  commercially  available  database  program 
serving  as  the  platform.  They  are  organized  into  modules.  This  slide  shows  a  sample  flow 
diagram  illustrating  how  these  modules  interact. 

Currently  there  are  many  of  these  types  of  programs  on  the  market.  They  run  on  main- 
frame computers,  mini  computers,  and  desktop  PCs.  Prices  range  from  under  $2,000  to 
$50,000  and  up.  Interestingly,  ease  of  use,  features,  and  capabilities  do  not  necessarily  corre- 
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Sample  flow  diagram  of  modules. 


late  with  cost  or  type  of  com- 
puter required.  Some  of  the 
less  expensive  ($3,000  to 
$10,000)  programs  may  offer 
more  utility  than  more  expen- 
sive programs.  Often,  they  are 
more  flexible  and  can  be  more 
easily  adapted  to  a  user's  spe- 
cific requirements. 

WHY  CMMS? 

Let's  look  at  this  ques- 
tion from  the  financial  offi- 
cer's perspective.  At  one  time, 
all  bookkeeping  was  handled 
manually.  But,  with  the  advent 
of  the  affordable  PC  computer 
systems,  virtually  all  book- 
keeping is  performed  on  com- 
puters. Why?  Because  the  computerized  database  permits  analyses  of  the  data  in  ways  that 
were  unimagined  in  the  past,  at  greatly  reduced  labor  costs.  It  provides  the  financial  officer 
with  management  tools  and  information  which  he  could  not  obtain  from  a  manual  system. 

Let's  compare  a  manual  maintenance  system  with  a  computerized  maintenance  manage- 
ment system.  Both  create  and  process  work  orders.  Both  maintain  equipment  records.  Both 
create  and  process  purchase  orders/requisitions.  Both  include  an  inventory  control  system. 
What's  the  difference?  The  management  tools  and  information  reports  which  are  readily 
available  from  a  CMMS  are  too  time  consuming,  labor  intensive,  and  costly  to  obtain  from  a 
manual  system. 

WHO  SHOULD  BE  INVOLVED  WITH  THE  CMMS? 

Obviously  a  computerized  maintenance  management  system  should  be  the  province  of 
the  maintenance  department.  Right?  Perhaps.  Yes,  the  maintenance  department  staff  will  be 
the  people  who  will  have  the  most  contact  with  the  program  and  will  use  it  most  frequently. 
Without  their  acceptance  and  cooperation,  the  system  is  doomed  to  failure.  However,  they  are 
not  the  only  ones  who  can  benefit  from  a  well-organized  and  utilized  system.  The  production 
department,  the  facility  manager,  and  financial  officer  can,  and  should,  all  have  an  interest  in 
the  system  and  benefit  from  it. 

The  maintenance  department  typically  uses  the  system  to  schedule  and  track  work 
orders  for  (planned)  preventive  maintenance,  corrective  maintenance,  emergency  repairs,  out- 
side contractor's  services,  and  small  projects.  Their  typical  concerns  include:  staffing/sched- 
ule, assigning  the  appropriate  personnel  to  the  task,  spare  parts  availability,  work  order  back- 
ing, and  work  order  status. 

The  production  department  should  also  have  an  interest  in  the  system.  Planned  mainte- 
nance usually  necessitates  shutting  down  equipment  for  servicing.  By  interfacing  with  the 
maintenance  department  and  taking  advantage  of  the  CMMS,  shutdowns  can  be  planned 
more  efficiently  for  both  departments. 

The  facility  manager  should  have  a  keen  interest  in  this  system.  On  a  broad  brush  basis, 
the  facility  manager  knows  what  the  maintenance  staff  is  supposed  to  do,  but  usually  they 
have  no  way  of  monitoring  the  staff's  effectiveness  or  productivity.  They  have  no  data  to  jus- 
tify capital  replacement  of  obsolete  equipment  which  will  reduce  maintenance  costs.  When 
belt  tightening  is  required,  they  cannot  provide  hard  data  to  justify  staffing  levels  below 
which  the  physical  plant  will  begin  to  deteriorate  due  to  inadequate  maintenance.  The  ability 
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to  compare  the  option  of  outsourcing  certain  maintenance  functions  versus  performing  those 
tasks  with  in-house  staff  is  available  with  CMMS.  The  CMMS  can  and  should  be  the  facility 
manager's  equivalent  of  the  computerized  bookkeeping  system  in  the  accounting  department. 

HOW  DO  YOU  IMPLEMENT  A  CMMS? 

With  many  programs  to  choose  from,  and  with  multiple  departmental  interests  to  be 
considered,  implementing  a  CMMS  can  be  a  daunting  task.  While  we  can't  make  it  easy,  we 
can  at  least  outline  the  process  for  implementing  an  effective  CMMS.  Frankly,  obtaining 
assistance  from  a  competent  consultant  can  make  the  process  much  easier  and  smoother. 
Given  the  potential  cost  savings  and  other  benefits,  the  consultant's  fee  usually  pays  for  itself 
in  just  the  time  difference  it  would  otherwise  take  to  get  a  CMMS  system  up  and  running: 

1 .  Identify  goals  -  Purpose  -  System  Criteria: 

a.  Which  departments  need  to  interface  with  the  CMMS:  maintenance,  purchasing, 
production,  finance,  et  cetera? 

b.  What  types  of  reports  does  each  department  want? 

c.  How  should  the  data  be  organized?  by  department,  craft,  product  line,  building, 
et  cetera? 

d.  Who  needs  access  to  the  system:  maintenance  manager,  maintenance  staff, 
purchasing  staff,  finance  staff,  facilities  manager,  et  cetera? 

e.  Budget. 

f.  Number  of  work  orders  per  year. 

g.  Number  of  pieces  of  equipment  to  be  tracked. 

h.  System  features:  Input  methods,  output  methods,  networking,  et  cetera. 

2.  Identify  System  -  Equipment: 

Construct  a  survey  of  CMMS  software  and  compare  software  features  to  the  criteria 
defined  above.  Many  software  manufacturers  will  provide  either  live  demonstrations,  sample 
software  packages,  free  trials,  or  other  means  of  evaluating  the  software.  It  is  important  to 
evaluate  the  user  friendliness  of  the  system,  the  ease  of  entering  and  closing  out  work  orders, 
and  the  ability  to  create/generate  the  desired  reports. 

3.  Select  and  purchase  software  and  hardware. 

4.  Install  and  test  software  and  hardware. 

5.  Identify  systems  and  equipment  to  be  tracked  by  CMMS. 

6.  Collect  nameplate  information  for  each  piece  of  equipment. 

7.  Develop  preventive  maintenance  procedures. 

8.  Develop  PM  schedule. 

9.  Develop  procedures  for  generating  work  orders. 

10.  Begin  using  CMMS. 

1 1 .  Develop  scheduled  reports. 

12.  Analyze  the  data. 

13.  Set  goals. 

Just  like  the  introduction  of  computerized  bookkeeping  revolutionized  the  world  of 
financial  management  by  providing  analytical  and  control  tools  that  were  unavailable  before, 
introducing  a  CMMS  can  revolutionize  the  way  facility  managers  deal  with  managing  the 
maintenance  and  operation  of  their  physical  plants. 

The  facility  manager  can  and  should  set  goals  related  to  PM  standards,  PM  budgets, 
repair  budgets,  capital  replacement  budgets,  service  warranties,  staff  productivity,  et  cetera. 
These  budgets  can  now  be  based  upon  detailed  hard  data  which  is  readily  accessible  and  ana- 
lyzable.  The  term  TQM  (total  quality  management)  has  recently  become  very  popular.  The 
concepts  presented  above  follow  the  philosophy  and  present  a  method  for  implementing  that 
abstract  concept. 

A  computerized  maintenance  management  system  is  more  than  just  automating  an  exist- 
ing manual  maintenance  schedule.  It  is  a  completely  new  way  to  manage  the  operation  and 
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maintenance  of  a  physical  plant  and  its  equipment.  It  can  be  applied  to  both  small  and  large 
facilities  cost  effectively,  and  yield  substantial  benefits  both  to  the  company  and  to  the  facili- 
ties department  directly.  It  can  be  applied  to  building  systems,  production  systems,  materials 
handling  systems,  transportation  systems,  or  any  other  system  of  concern  to  the  facilities 
department. 

In  conclusion,  facility  professionals  must  expand  their  awareness  through  education  and 
training.  They  must  become  proactive  and  not  reactive  in  approach.  They  should  take  calcu- 
lated risks.  They  must  become  assertive  and  not  aggressive  in  their  management  style.  They 
should  realize  that  successful  programs  are  processes  and  long  term  in  nature.  Above  all,  they 
must  ensure  that  any  safety,  health  and  environmental  issues  share  equal  priority  with  pro- 
ductivity, quality,  employee  morale,  revenue,  and  costs. 

Thank  you  for  your  attention.  (Applause) 

Mr.  Van  Huis:  Thank  you,  Dick. 

Our  final  presentation  today  is  on  confined  space  which  will  be  given  by  Alan 
Misiaszek  of  Amtrak.  Alan  is  the  manager  of  industrial  hygiene  with  Amtrak.  Before  that,  he 
was  affiliated  with  A.F.  Meyer  &  Associates  as  director,  national  agency  and  general  defense 
programs  division;  the  Phelps  Dodge  Corporation,  and  the  Olin  Corporation. 

Alan  is  a  member  of  the  American  Industrial  Hygiene  Association  and  the  American 
Academy  of  Industrial  Hygiene.  He  has  also  co-authored  several  publications. 

Please  join  me  in  welcoming  Alan  Misiaszek.  (Applause) 


CONFINED  SPACE 

Alan  Misiaszek 

Manager  of  Industrial  Hygiene 
Amtrak 

What  I  am  going  to  try  to  talk  about  today  are  compliance  issues  relative  to  the  rail- 
roads; however,  this  is  not  unique  to  railroads  really.  I  would  like  to  start  by  asking  you  a 
question.  How  many  of  the  people  here  are  responsible  for  people  who  are  going  to  go  into 
confined  spaces?  A  few  of  you  are.  How  many  of  you  have  been  through  training  programs 
on  confined  space?  Some  of  you. 

What  I  am  going  to  go  through  are  some  of  the  issues  about  confined  space  relative  to 
OSHA  as  they  apply  to  the  railroads.  There  was  a  rumor  out  a  number  of  years  ago  that  they 
didn't,  but  I  think  most  of  us  understand  that  they  do. 

The  first  point  I  want  to  make  is,  thanks  to  our  government  regulators,  it's  not  going  to 
be  easy.  There  are  actually  three  separate  regulations  covering  confined  space.  Most  of  the 
people  involved  will  be  covered  by  the  primary  one,  1910.146,  Permits  Required  in  Confined 
Spaces.  If  you  have  people  working  in  telecommunication  applications,  there  is  a  different  set 
of  regulations  and  it's  a  little  bit  easier  than  the  permit  requirements. 

The  same  is  true  for  the  electric  power  generation  rules  which  are  new  this  year.  There 
is  not  much  difference.  Fundamentally,  you  are  going  to  be  doing  basically  the  same  things. 

What  makes  a  space  confined?  That  is  the  key  issue.  According  to  OSHA,  there  are 
three  fundamental  requirements  for  a  confined  space.  It's  large  enough  and  shaped  for  some- 
body to  get  inside  and  do  work.  That  doesn't  mean  you  have  to  climb  all  the  way  in.  Entering 
a  space  could  be  simply  putting  your  head  and  shoulder  through  a  manhole.  That  is  an  entry 
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under  these  rules.  Only  one  way  in  or  out  or  the  openings  are  so  small  that  you  can't  really 
get  in  easily.  The  space  was  not  designed  for  continuous  human  occupancy.  It's  a  machinery 
space  or  something  else. 

What  makes  a  confined  space  dangerous?  This  is  why  we  have  rules.  Things  can  happen 
in  these  spaces.  It  has  or  could  have  a  hazardous  atmosphere.  Oxygen  deficiency  is  responsi- 
ble for  more  fatalities  in  confined  spaces  than  anything  else.  It's  probably  50  percent  or  more. 
Toxic  or  flammable  gases  or  vapors.  Hydrogen  sulfide  and  methane  are  the  second  leading 
causes  of  problems  with  atmospheric  hazards.  Work-created  hazards  such  as  welding  fumes 
or  other  things.  A  lot  of  people  have  been  killed  by  painting  inside  a  tank  without  proper  ven- 
tilation and  other  things. 

The  second  thing  is  it  can  contain  a  material  that  can  engulf  you  such  as  sand,  gravel,  or 
grain.  Things  can  collapse  around  you,  or  you  can  get  down  into  them  and  you  can't  get  out 
of,  like  quick  sand.  This  is  the  second  leading  cause  of  death  in  confined  spaces. 

It  has  an  internal  shape  that  can  trap  or  suffocate  you.  Slide  down  inside  a  sand  tower 
that  is  empty.  At  first,  what  is  going  to  happen  is  you  are  going  to  get  wedged  in  there  and 
you  won't  be  able  to  get  out. 

Other  recommended  safety  or  health  hazards.  Electricity  and  water  don't  mix. 
Mechanical  energy  sources,  thermal  energy  sources.  There  was  a  fatality  case  where  a  fellow 
was  going  in  to  check  a  steam  line  and  died  of  asphyxiation  because  the  steam  line  broke  and 
displaced  all  the  breathable  air. 

Biological  hazards.  I  get  a  lot  of  chuckles  out  of  this  one.  Sewage,  insects,  snakes,  ver- 
min. I  don't  know  about  you  guys,  but  I  wouldn't  want  to  find  a  snake  in  a  hole  especially  if  I 
couldn't  get  out  too  fast. 

The  whole  process  of  confined  space  entry  and  the  reason  for  the  regulations  is  to  make 
a  space  safe  for  entry. 

Control  the  atmosphere.  The  primary  control  obviously  is  ventilation.  What  you  try  to 
do  is  bring  air  in  to  flood  the  space.  You  completely  flood  the  space  to  displace  the  contami- 
nants if  possible.  You  have  to  test  the  air  continuously  for  contaminants  if  you  have  a  source 
of  continual  leaks,  such  as  a  gas  leak  or  solvent  leak.  We  had  a  situation  outside  of 
Philadelphia  where  we  had  a  communication  manhole  that  had  gasoline  in  it  from  an  oil 
refinery.  It  was  an  interesting  situation. 

You  must  do  personal  monitoring  for  things  that  require  gasoline  vapors  containing  ben- 
zene. You  have  to  do  personal  monitoring  for  that  to  make  sure  you  don't  exceed  the  other 
OSHA  limits.  In  some  cases,  you  have  to  use  personal  protective  equipment  up  to  and  includ- 
ing a  self-contained  breathing  apparatus.  That  is  a  relatively  rare  instance,  but  it  is  a  possibility. 

Control  the  physical  hazards.  For  mechanical  or  other  energy  sources,  you  apply  lock 
out,  tag  out.  One  of  the  things  the  permit  required  confine  space  rules  do  has  triggered  a  lot  of 
other  OSHA  requirements  like  lock  out,  tag  out,  Winding,  blanking  pressure  relief  of  pneu- 
matic hydraulic  lines,  stream  lines,  and  things  like  that. 

Personal  protective  equipment,  if  you  have  a  noisy  motor  or  some  other  source  of  noise, 
if  you  have  sources  of  heat  or  cold,  if  you  have  potentially  live  electrical  sources  down  there. 
If  they  have  electrical  insulation  blankets.  Anything  that  you  have  to  do  to  protect  the  entry  of 
the  person  going  into  the  space  from  whatever  hazards  are  recognized  is  what  you  have  to  do. 
This  is  all  laid  out. 

We  have  a  relatively  extensive  compliance  program  that  basically  is  a  series  of  checks. 
These  are  checks  that  you  go  through  and  if  you  get  to  a  certain  point,  you  can  stop.  If  you 
keep  on  going,  you  have  to  follow  each  one  of  the  steps  to  account  for  all  the  hazards. 

Standardized  entry  procedures.  Space  evaluation  and  entry  check  list  is  critical. 
Everybody  is  doing  the  same  thing  the  same  way  every  time.  There  are  different  types  of 
spaces.  The  rules  recognize  that  in  some  cases  you  will  only  have  atmospheric  hazards.  There 
is  a  little  bit  of  ease  back  on  the  requirements.  You  don't  have  to  have  a  permit  for  those 
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kinds  of  spaces.  Our  program  calls  for  us  to  fill  out  a  certificate  instead  of  a  permit  to  check 
and  balance  system. 

The  telecommunications  spaces  don't  require  rescue  teams,  and  I  will  talk  about  that  in 
a  few  minutes.  In  this  case  because  of  the  nature  of  what  is  in  those  spaces,  they  don't  have 
the  requirements  in  their  standards. 

Unrestricted  spaces  where  there  is  no  hazard.  Those  are  very  rare.  There  is  always  a 
potential  hazard  of  some  kind. 

Appropriate  training  for  everybody  is  critical.  You  have  different  classes  of  individuals 
that  fulfill  different  roles.  In  most  of  the  cases  within  Amtrak,  most  of  the  people  have  taken 
at  least  the  first  three,  the  entrant,  the  attendant,  and  the  entry  supervisor.  The  entry  supervi- 
sor isn't  necessarily  someone  in  management.  It  is  the  guy  who  says  everybody  is  ready  to  go 
into  the  space.  He  is  the  one  who  signs  the  permit  and  it's  a  crafted  person  by  and  large  in 
many  cases. 

Rescue  team  members  require  extra  specialized  training.  What  they  are  doing  is  a  lot 
different.  It  is  critical  that  management  and  craft  receive  the  same  training  so  that  they  are 
talking  the  same  language  and  saying  the  same  things  and  understanding  the  same  issues 
within  those  spaces. 

Then  there  is  Murphy's  law  —  the  law  of  the  universe.  A  problem  occurs  beyond  the 
ability  of  the  attendant,  the  guy  outside  the  space  must  respond  and  do  something.  Rescue 
teams  are  critical.  They  have  to  be  well  trained.  They  should  drill  quarterly. 

How  many  members?  It  really  depends  what  the  space  is  like.  What  are  the  hazards? 
How  many  people  are  in  the  space?  All  of  this  has  to  be  planned  in  advance.  You  don't  wait 
for  something  to  happen.  It's  a  real  management  effort  to  get  these  things  established.  Again, 
what  crafts?  If  you  have  electrical  sources  and  you  have  plumbing  down  there  such  as  steam 
lines,  you  need  electricians  and  you  need  pipefitters.  You  need  people  who  know  how  to  deal 
with  those  hazards. 

Where  is  the  rescue  team?  Are  they  standing  outside  while  the  entry  is  going  on? 
Sometimes  you  have  to  do  that.  If  you  have  a  particularly  severe  potential  case  of  hazards 
they  should  be  right  there.  The  four-minute  rule  is  enacted  if  you  have  a  situation  that  can 
knock  somebody  down  badly.  I  am  talking  about  shock  or  something  that  knocks  them  out  or 
somebody  can  stop  breathing.  You  have  four  minutes  to  get  them  out,  their  heart  going,  and 
their  breathing  restored.  After  that,  basically  you  are  recovering  a  body. 

The  nature  of  the  geography.  On  our  northeast  corridor  between  Washington  and  New 
York,  basically,  our  management  has  decided  that  we  assign  teams  to  do  entries  with  rescuers 
working  nearby.  If  they  are  within  that  four-minute  rule  by  truck  and  they  can  get  to  that 
space,  they  can  go  ahead  and  work  until  something  happens. 

There  is  the  whole  series  of  issues  about  retrieval  equipment.  It  depends  on  the  entries. 
We  have  had  entries  in  horizontal  furnaces  where  a  vertical  tripod  didn't  do  you  a  lot  of  good 
to  haul  somebody  out  of  that  space.  They  do  have  what  they  call  horizontal  tripods  or  devices 
that  can  drag  somebody  out  of  a  horizontal  space. 

You  have  retrieval  equipment.  You  have  first  aid  medical  kits  to  mobilize  people  to  sta- 
bilize them.  Trauma  control  means  stop  the  bleeding.  Rescuer  personal  protective  equipment. 
If  you  have  atmospheric  hazards,  they  all  have  to  be  trained  and  drilled  on  the  use  of  Scuba, 
self-contained  underwater  breathing  apparatus. 

Craft  tools  and  equipment,  again,  to  address  the  specific  hazards  that  are  present  because 
of  the  work  that  is  going  on  in  the  space.  Who  decides?  This  is  critical.  You  have  to  get  man- 
agement and  labor  talking  and  agreeing  that  this  is  the  right  thing  to  do.  This  is  usually  not 
that  hard.  They  are  all  reading  from  the  same  music  and  getting  the  same  training. 

Thirty-six  percent  of  the  fatalities  in  confined  spaces,  and  I  think  that's  low  as  I  have 
heard  statistics  as  high  as  over  50  percent,  are  people  going  into  spaces  to  try  and  rescue 
somebody  else  without  being  properly  trained  and  equipped.  That  includes  firefighters  and 
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emergency  response  people  and  that  is  addressed  by  this.  Ninety-five  percent  of  the  local  fire 
department  and  emergency  response  teams  have  not  been  properly  trained  for  confined  space 
rescues.  Those  statistics  I  got  from  the  Philadelphia  and  New  York  City  fire  departments  who 
are  properly  trained. 

What  about  their  colleagues  around  the  country?  You  can't  rely  on  the  local  folks  to  do 
this.  You  have  to  be  prepared  yourself  particularly  with  the  railroad  environment  where  we 
are  out  in  the  middle  of  nowhere  to  begin  with.  We  don't  know  how  long  it  takes  these  peo- 
ple to  get  out  there. 

What  else  is  important?  We  have  always  done  it  this  way  before.  How  many  times  have 
we  heard  that?  This  is  one  of  the  hardest  habits  to  break.  People  don't  believe  it's  really  that 
dangerous  just  to  do  these  entries.  In  many  cases  they  are  right.  But  as  it  becomes  part  of  the 
natural  way  of  doing  business  to  check  first,  it  doesn't  take  a  lot  longer  to  make  sure  you  are 
safe. 

Test  the  air,  look  for  other  hazards  and  go.  This  is  another  key  issue.  I  have  people  on 
Amtrak  who  are  craft  people  who  have  been  completely  trained  who  are  having  to  argue  with 
some  of  their  bosses  because  the  bosses  haven't  been  through  the  training.  That  is  a  really 
significant  difficulty.  I  am  trying  to  play  labor  relations  as  well  as  industrial  hygiene  half  the 
time. 

You  have  to  be  objective  about  assessing  a  lot  of  things  about  the  spaces.  What  is  a  con- 
fined space?  We  have  mobile  confined  spaces  on  our  railroad.  We  have  utility  rooms  on  our 
superliner  equipment  that  contain  air-conditioning  systems,  and  we  have  switch  tanks  on 
board  the  trains  that  are  confined  spaces.  Some  of  the  people  in  our  organization  don't  want 
to  believe  that,  but  it's  there. 

How  is  the  work  done?  This  is  something  new.  What  we  have  to  do  is  just  a  little  more 
planning  before  we  start  the  work  and  the  way  we  manage  the  work  as  well. 

Avoid  designing  new  confined  spaces  if  at  all  possible.  Remember  the  criteria  of  what 
makes  a  confined  space.  If  it's  a  question  of  putting  a  stairway  in  versus  a  ladder,  put  a  stair- 
way in.  You  can  walk  into  a  space  and  walk  out.  It's  not  a  confined  space.  It  doesn't  trigger 
that  criteria. 

If  you  can  ventilate  a  space  as  well  to  give  you  that  safeguard  of  taking  out  any  contami- 
nation, that's  another  good  way  of  doing  it.  There  have  been  cases  where  the  only  reason 
there  was  a  hazardous  atmosphere  in  a  confined  space  is  because  the  rungs  of  the  ladders 
were  rusting  and  consumed  all  the  oxygen.  People  have  gone  down  two  or  three  steps  and 
collapsed  because  they  couldn't  breathe. 

Training,  training,  training.  Everybody  gets  training  and  the  same  training.  Do  it  on  an 
annual  basis.  This  is  what  makes  your  people  remember.  A  lot  of  times  people  won't  go  into 
spaces  very  often,  maybe  only  once  or  twice  a  year.  They  forget.  A  lot  of  times  you  learn  new 
things  about  the  way  you  do  business  and  the  way  you  deal  with  these  things  and  that  helps  to 
reinforce  it. 

That's  basically  my  presentation.  I  went  a  little  quickly  because  I  realize  we  are  behind. 

Thank  you  all  for  your  attention.  I  appreciate  the  invitation.  (Applause) 

President  Steele:  I  would  like  to  thank  all  of  you  gentlemen  for  the  fine  job  you  have 
done  instructing  this  afternoon. 

We'll  reconvene  with  the  Roadmasters  tomorrow  morning.  Don't  forget  the  REMSA 
reception  this  evening.  (Adjourn) 
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JOINT  SESSION 
Wednesday,  September  21, 1994 

President  Steele:  Good  morning,  gentlemen.  We  have  some  good  presentations  and  I 
hope  all  of  you  will  stay  for  those  this  morning. 

I  trust  that  you  all  found  the  REMSA  reception  enjoyable  last  night.  Again,  we  thank 
these  fine  folks  for  not  only  making  our  working  environment  a  much  better  place  to  be,  but 
we  also  thank  them  for  their  hospitality  over  the  past  two  and  a  half  days.  For  those  REMSA 
people  in  here  this  morning,  I  do  believe  they  deserve  a  round  of  applause.  (Applause) 

It  appears  that  we  have  had  a  very  good  attendance  at  this  conference.  I  thank  each  of 
you  for  your  participation  and  I  hope  that  you  will  find  all  of  the  presentations,  committee 
reports,  and  workshops  very  beneficial  and  something  that  you  can  take  back  home  to  your 
office.  If  you  feel  you  have  a  need  for  something  that  you  have  seen  or  heard  here  today  but 
can't  remember  the  source,  please  give  the  office  a  call  and  they  will  guide  you  to  the  right 
person. 

Without  further  ado,  I  will  turn  this  over  to  John  Van  Huis,  our  program  chairman  for 
the  first  feature  this  morning. 

Mr.  Van  Huis:  Thank  you,  Don.  At  this  time  I  would  like  to  introduce  Keith  Chase, 
deputy  director  of  aviation  and  rail  freight  for  the  Pennsylvania  Department  of 
Transportation. 

Mr.  Chase  oversees  the  operation  of  state-owned  airports  and  rail  facilities  including 
Harrisburg  International  Airport  and  over  100  miles  of  railroad  short  lines.  He  has  more  than 
12  years  of  diverse  experience  with  the  Commonwealth,  including  working  for  PennDot's 
Office  of  Planning,  the  Governor's  Policy  Office,  and  as  assistant  chief  analyst  with  the 
Legislative  Budget  and  Finance  Committee. 

Mr.  Chase  is  a  United  States  Air  Force  veteran  and  served  eight  years  in  the 
Pennsylvania  Air  National  Guard. 

He  holds  degrees  from  Pennsylvania  State  University  including  a  Bachelor  of  Arts  in 
political  science  and  a  Master's  Degree  in  public  administration.  He  was  awarded  the 
Director's  Letter  of  Distinction  for  academic  excellence  for  his  Master's  Degree. 

Please  join  me  in  welcoming  Keith  Chase.  (Applause) 
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PENNSYLVANIA  CLEARANCE  PROJECT 

Keith  Chase 

Pennsylvania  Department  of  Transportation 

Thank  you,  John,  and  good  morning. 

The  only  correction  I  will  make  to  the  introduction  that  is  much  appreciated  is  the  title  is 
deputy  secretary.  The  only  reason  I  even  stop  and  make  the  correction  is  it's  typical  of  gov- 
ernment. It's  so  great  to  be  in  a  crowd  of  private  sector  where  I  can  criticize  the  government 
freely  and  not  have  to  worry  about  a  federal  official  or  someone  telling  on  me.  Typical  of 
government,  I  have  actually  been  in  this  job  for  four  years  now  as  deputy  secretary  for  trans- 
portation. I  was  in  the  job  for  a  year  and  a  half  without  actually  being  appointed.  It  took  so 
long  to  be  appointed  because  it  was  an  action  required  by  the  Governor.  Therefore,  as  long  as 
I  am  in  that  position,  I  am  going  to  covet  the  title  of  deputy  secretary. 

It  is  a  pleasure  for  me,  and  I  truly  mean  that,  to  be  here  with  you.  I  work  in  aviation  and 
in  rail  freight.  It's  a  job  that  really  should  be  done  by  more  than  one  person  but  I  enjoy  the 
demands  of  what  has  been  a  real  special  privilege  for  me  in  the  past  four  years  in  this  posi- 
tion. I  have  enjoyed  the  opportunity  to  work  very  closely  with  the  railroad  industry.  I  want  to 
tell  you  as  a  public  official  that  I  appreciate  the  job  you  do  and  I  salute  the  job  that  the  rail 
industry  is  doing.  You  are  doing  nothing  less  than  helping  America  have  a  new  vision  for 
transportation.  The  perception  lags  behind  the  reality.  However,  you  are  just  doing  an  out- 
standing job  and  I  salute  you  for  it. 

The  presentation  today  is  on  our  double-stack  initiative.  It  is  somewhat  of  a  generic  pre- 
sentation that  we  use  for  a  number  of  different  audiences.  To  some  extent,  some  of  the  mater- 
ial in  here  may  be  old  hat.  Some  will  be  more  for  the  layman,  but  what  I  am  going  to  try  to  do 
as  I  go  through  the  slides  is  focus  more  on  the  things  that  may  be  of  interest  to  you. 

Although  it's  not  an  engineering  presentation  and  I  am  not  an  engineer,  I  hope  if  I  do 
anything  I'll  give  you  a  perspective  of  the  importance  of  the  Pennsylvania  Rail  Clearance 
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Project  with  respect  to  economic  development  and  what  made  this  such  an  important  public 
project,  not  just  a  private  project,  but  what  the  public  benefits  are  as  well. 

We  were  very  gratified  to  see  that  Railway  Age  did  an  article  in  the  April  edition  on  the 
double-stack  program.  We  were  very  flattered  to  see  the  authors  of  that  article  really  call  it  a 
landmark  public/private  partnership.  We  think  it's  a  model  in  some  ways.  I  hope  to  show  you 
some  of  the  ways  and  some  of  the  applications  that  can  be  used  elsewhere. 

I  am  sure  you  are  all  familiar  with  the  technology  of  a  double-stack  train,  which  is  one 
container  stacked  upon  another.  This  is  the  technology  that  is  driving  much  of  the  change  in 
the  transportation  industry. 

I  did  try  to  achieve  some  balance  in  these  photos.  Here  are  some  Conrail  photos. 
Unfortunately,  I  don't  have  a  balanced  presentation  in  terms  of  photographs  as  this  is  the  one 
and  only  Canadian  Pacific  shot.  That  is  a  CP  double-stack  train.  It  is  helpful  to  have  that  shot 
in  the  beginning  for  people  who  don't  even  know  what  double-stack  is  to  give  them  the  need- 
ed visual  depiction. 

What  I  would  like  to  go  through  is  a  historical  background  giving  you  some  of  the  his- 
torical context  as  to  the  significance  of  the  Pennsylvania  Project,  why  it  was  needed,  the 
process,  how  we  got  to  where  we  are  today  which  is  near  completion  of  double-stack  service 
in  Pennsylvania,  the  payoffs,  and  finally,  some  of  the  lessons  learned. 

First  of  all,  let's  talk  a  little  bit  about  the  historical  background.  I  think  what  transporta- 
tion professionals,  particularly  in  the  public  sector,  need  to  get  much  better  at  is  working  with 
you  and  meeting  your  needs.  I  think  what  we  are  learning  is  we  have  a  transportation  system 
today  that  was  developed  mode  by  mode.  In  many  ways  it  disconnects.  In  many  ways  we 
have  looked  at  modal  solutions  rather  than  looking  at  transportation  solutions.  However,  I  do 
think  we  are  moving  out  of  that  era  fortunately. 

The  historical  context  here  for  the  double-stack  project  is  we  had  the  railroad  boom,  of 
course,  in  the  1800s.  That  1850s  infrastructure  of  the  old  Pennsylvania  Railroad,  while  it 
helped  our  country  grow  in  a  major  way,  represents  the  1990s  constraints  to  goods  movement 
in  Pennsylvania.  Our  waterways  advanced  in  the  1800s.  In  the  1900s  our  highway  system 
began  in  modest  ways  and  thus  began  the  mode  of  carrier  penetration  into  the  goods  move- 
ment segment  of  our  economy.  In  the  1900s,  our  airways  were  developed  also.  In  the  1950s, 
we  saw  the  construction  of  the  interstate  system  at  which  time  public  policy  really  tilted 
towards  trucking. 

I  think  then  there  is  a  major  change  and  a  notable  change  and  not  one  that  is  fully  on  the 
radar  screen  of  the  public  in  general.  But  in  the  1990s  there  is  a  trend  in  your  industry 
brought  about  and  that  is  the  intermodal  era.  I  emphasize  that  was  private  sector.  I  think  in 
the  public  sector  we  normally  lagged  behind  and  that's  probably  good  in  some  ways.  But  the 
public  sector  is  just  now  realizing  the  significance  of  the  intermodal  era  of  one  mode  connect- 
ing with  another  as  you  would  define  intermodal  as  a  combination  of  rail  or  truck  in  the 
movement  of  goods. 

What  is  it  that  sparked  that  intermodal  era?  Well,  it  was  deregulation.  It  was  government 
getting  out  of  the  way.  It  was  containerization  which  shifted  from  water  to  rail  and  then  rail 
truck.  In  1991,  the  Intermodal  Surface  Transportation  Efficiency  Act  was  passed  marking 
that  intermodalism  now  became  the  law  of  the  land  or  public  policy. 

You  know,  a  lot  of  things  come  out  of  Washington  that  none  of  us  like.  ISTEA,  the  leg- 
islation that  governs  transportation  for  Pennsylvania  and  the  United  States  for  the  current  six- 
year  period,  has  a  lot  of  things  wrong  with  it.  One  thing  that  is  right  with  it,  I  feel,  is  that  for 
the  first  time  federal  policy  recognizes  that  there  is  a  great  industry  out  there  that  is  signifi- 
cant to  our  economy.  It  directs  the  government  at  all  levels  to  make  sure  we  are  working 
closely  with  the  freight  industry  to  make  sure  that  things  we  do,  such  things  as  access  to  rail 
terminals  and  so  forth  and  that  we  know  what  the  problems  are  and  what  the  corrections  are. 

There  is  probably  a  lot  of  potential  for  government  getting  carried  away.  It's  a  two- 
edged  sword.  I  think  in  Pennsylvania  we  are  going  to  do  it  the  right  way  and  make  sure  that 
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we  don't  dictate  what  your  needs  are,  but  that  we  understand  them  better  and  then  can  deliver 
a  transportation  system  better  integrated  with  the  needs  of  the  railroad  industry.  The  1992 
double-stack  project  exemplifies  that  kind  of  attitude  on  behalf  of  a  public  DOT.  It  does  pre- 
date ISTEA  requirements,  but  it's  a  great  asset  in  promoting  what  is  good  in  ISTEA  with  that 
emphasis  on  the  movement  of  goods  and  people,  not  single  modal  focus. 

Here  is  a  little  mini  picture  really  of  intermodal  development.  This  is  a  locomotive  that 
dates  back  160  years.  It  was  first  put  into  service  in  1831. 

This  is  a  picture  of  a  Pennsylvania  Railroad  freight  train  loaded  with  100  cars  of  coal  on 
the  Pennsylvania  Railroad.  This  is  the  public's  mindset  I  think  still  to  a  great  degree,  that  the 
railroads  are  quaint  and  historical,  but  I  think  the  public  perception  is  a  misconception.  Many 
still  think  railroads  are  an  outdated  mode.  Many  think  that  railroads  are  a  low  technology 
mode.  We  know  differently.  Many  believe  that  railroads  are  a  slow  or  poor  service  mode.  We 
know  the  railroads  now  through  deregulation  have  turned  customer  service  on  its  head  and 
are  much  more  focused  on  the  needs  of  the  customer  and  the  requirements  of  the  customer. 

Just  as  a  side  note,  I  think  I  would  call  you  to  work  with  us,  all  of  us  together  as  I  think 
we  have  an  educational  challenge  to  show  the  public  and  to  prove  otherwise  some  of  the  mis- 
conceptions that  still  exist  about  the  railroads. 

There  is  a  water  canal  which  still  is  a  very  highly  efficient  means  of  moving  goods  by 
barge. 

This  slide  is  a  favorite.  They  call  this  an  electric  truck.  I  like  to  tell  our  PennDot  district 
engineers  that  this  is  what  they  can  expect  for  their  future  equipment  without  any  new  fund- 
ing. PennDot  highway  funding  comes  through  a  liquid  fuels  tax.  As  you  are  probably  aware, 
those  revenues  are  very  flat.  Vehicles  are  more  efficient  and  people  are  driving  less,  there- 
fore, our  revenues  are  flat. 

Intermodal  transportation,  getting  back  to  the  theme,  is  growing  for  several  reasons.  You 
are  familiar  with  a  lot  of  them,  so  I  will  just  highlight  a  few.  The  truck  driver  shortages  are 
really  daunting.  The  industry  has  made  great  efforts  at  retention,  but  the  half  life  of  a  truck 
driver  is  about  6  to  12  months.  Improving  rail  economy  such  as  with  the  double-stacks  and 
the  ability  to  ship  goods  at  more  efficient,  lower  rates  and,  with  that,  widespread  shipper 
acceptance  of  intermodal  as  customer  service  has  improved. 

I  was  looking  at  the  business  section  in  the  Harrisburg  Patriot  newspaper  last  Saturday 
and  they  showed  a  stock  summary  of  stocks  of  local  interest  for  the  week.  There  is  a  little 
blurb  for  each  stock  and  under  Conrail,  unfortunately,  it  said  for  the  week  that  the  stock  went 
down  $3.  That  is  normal  fluctuation  I  suppose,  but  it  also  had  a  little  caption  about  the  dou- 
ble-stack project.  This  caption  indicated  what  the  growth  percentages  were  in  different  seg- 
ments of  the  business.  It  showed  coal  at  seven  percent  and  some  other  products  in  the  seven 
to  nine  percent  range.  Can  anyone  guess  what  intermodal  showed  for  the  quarter  for  growth? 
Twenty-five  percent  was  the  quarterly  growth  for  intermodal.  It  is  the  explosive  segment  of 
the  transportation  industry.  It  is  even  opening  the  eyes  of  public  officials. 

This  is  the  evolution  of  the  rail  load  hauling  envelope  ranging  from  the  trailer  on  the  flat 
car  in  1960s  to  the  domestic  container  high  Q  car  of  the  1990s  with  the  clearance  requirement 
of  20  feet  2  inches.  You  will  see  in  between  the  auto  racks  increasingly  being  used  for  the 
shipment  of  automobiles.  Right  in  the  very  middle  is  that  fully-enclosed  auto  rack  that  pro- 
vides that  high  level  of  customer  service  and  protection  of  the  product  that  the  auto  manufac- 
turers are  looking  for.  This  is  what  we  are  after  in  Pennsylvania.  There  is  a  great  emphasis  on 
getting  these  auto  racks  into  the  Port  of  Philadelphia  and  there  is  also  a  great  emphasis  on 
capturing  this  domestic  cargo. 

Why  was  the  double-stack  project  needed  anyway?  It  may  be  obvious  to  you,  but  as 
public  officials,  we  have  to  make  a  case  to  our  12  million  Pennsylvania^.  We  must  inform 
them  as  to  what  the  public  context  is  for  what  they  may  perceive  as  a  private  project.  We 
didn't  view  this  as  a  private  project.  Some  of  the  reasons  are  keeping  Pennsylvania  competi- 
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tive  in  a  global  economy.  If  there  is  anything  I  am  excited  about,  it's  that  transportation  peo- 
ple are  beginning  to  realize  slowly  but  surely  that  they  play  a  major  role  in  economics. 
Anything  we  can  do  to  lower  freight  transportation  costs  and  help  our  economy  to  stay  com- 
petitive we  need  to  be  going  at  with  full  vigor. 

One  of  the  things  that  is  coming  out  of  ISTEA  is  that  we  start  defining  performance 
measures  to  see  how  we  do  intermodally.  If  we  don't  define  any  other  performance  measures 
than  how  our  actions  help  you  to  lower  your  costs,  it's  not  even  worth  the  exercise.  But  we 
are  committed  to  making  sure  we  can  show  that  we  are  going  after  actions  that  help  lower  the 
cost  of  moving  goods. 

We  want  to  create  and  preserve  Pennsylvanian  jobs.  We  have  an  outstanding  manufac- 
turing tradition,  but  it  was  hit  in  the  1980s  in  many  Northeastern  and  Midwestern  industrial- 
ized states.  Still  the  effort  is  that  manufacturing  jobs  are  really  the  best  jobs.  This  initiative  is 
important  in  terms  of  not  only  creating  but  keeping  manufacturing  jobs  in  Pennsylvania.  It 
accommodates  the  intermodal  partnership  which  is  the  kind  of  thing  I  mentioned  earlier.  In 
the  1980s  this  huge  trend  began  and  the  public  sector  has  a  responsibility  to  adapt  to  that  sea 
of  change  taking  place  in  the  private  sector  and  making  sure  that  our  infrastructure  in 
Pennsylvania  is  not  constraining  this  important  achievement. 

It  enhances  the  need  for  an  integrated  transportation  system  as  envisioned  by  ISTEA. 
We  are  in  the  business  now  of  pursuing  connectivity  as  the  buzz  word  versus  a  formerly  iso- 
lated modal  effort  or  mode-by-mode  activity.  Pennsylvania  is  known  as  the  Keystone  State 
for  its  strategic  location,  but  being  the  Keystone  State  is  not  necessarily  a  given,  despite  fixed 
geography.  If  we  lose  the  advantages  in  terms  of  changing  transportation  technology,  the 
Keystone  State  becomes  more  of  a  euphemism  for  days  gone  by.  This  project  is  important  for 
it  maintains  that  keystone  location. 

The  other  need  for  the  project  is  that  we  have  made  a  sustained  effort  for  port  develop- 
ment. The  Port  of  Philadelphia  was  in  a  very  poor  position  in  comparison  to  other  east  coast 
ports.  There  has  been  a  commitment  to  vastly  improve  the  competitive  position.  There  are 
now  three  Class  I  railroads,  Conrail,  Canadian  Pacific,  and  CSX,  serving  that  port.  There  has 
been  intermodal  yard  expansion.  There  have  been  $50  to  $60  million  in  other  capital  invest- 
ments all  aimed  at  expanding  the  economic  opportunity  of  that  port. 

There  are  probably  some  geographic  contexts  as  well.  Within  a  500-mile  radius  of 
Harrisburg  you  have  40  percent  of  the  U.S.  population  and  60  percent  of  Canada's  popula- 
tion. That's  a  lot  of  consumers.  You  also  have  45  percent  of  the  nation's  manufacturers  ship- 
ping and  receiving  goods  and  41  percent  of  the  nation's  domestic  trade  and  service  industries. 

If  you  remember  during  the  presidential  campaign,  President  Clinton  said,  "It's  the 
economy,  stupid."  Our  Governor,  in  taking  the  leadership  on  this  project,  said  in  a  way,  "It's 
the  market,  stupid."  We  have  to  go  for  the  market. 

This  chart  depicts  something  that  we  do  and  that  is  we  build  a  lot  of  highway  bypasses 
in  Pennsylvania.  Sometimes  you  hear  jokes  about  bypasses  that  skirt  very  small  towns.  This 
slide  shows  how  we  are  currently  being  bypassed  with  double-stacked  service.  The  line  and 
the  cycle  diameters  at  the  terminal  locations  basically  approximate  the  relative  volumes  of 
double-stack  service  and  double-stack  volume.  If  you  look  for  the  Port  of  Philadelphia,  you 
will  see  that  it's  barely  visible  yet  the  other  east  coast  ports  have  extensive  volumes  of  dou- 
ble-stacks. So  we  can  no  longer  be  bypassed  but  we  must  be  very  much  a  part  of  this  impor- 
tant transportation  development. 

If  you  look  to  the  north,  you  will  see  Canada.  Canada  is  important  to  us.  Why?  For  the 
markets  as  I  have  said.  Pennsylvania,  several  years  ago  in  partnership  with  the  Canadian 
Pacific  Railroad,  worked  to  acquire  the  bankrupt  Delaware  and  Hudson  and  the  CP  Rail 
System  now  serves  the  Port  of  Philadelphia  and  serves  other  points  in  Pennsylvania.  We 
wanted  to  be  part  of  that  market  link  to  Canada,  our  number  one  trading  partner. 

This  chart  really  answers  the  question  of  what  Pennsylvania  and  the  railroads  have  in 
common.  What  is  the  common  ground  for  forging  this  partnership?  As  state  government,  we 
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care  deeply  about  economic  development  and  the  creation  of  a  positive  business  climate, 
jobs,  transportation  excellence,  and  better  utilization  of  existing  transportation  capacity.  We 
cannot  build  our  way  out  of  every  problem.  Railroads  or  the  intermodal  industry,  in  general, 
care  about  squeezing  out  costs  and  the  strategic  use  of  the  advantages  of  each  mode,  greater 
profits,  adapting  the  changing  markets,  and  optimizing  capital  investment. 

The  one  thing  I  haven't  mentioned  yet  is  at  the  very  bottom  of  what's  in  common  and 
that's  customer  service.  Together  we  have  a  common  customer  and  that  is  the  shippers  of 
Pennsylvania.  While  this  process  had  room  for  a  lot  of  differences  in  terms  of  competing  rail- 
roads involved  with  state  government,  the  point  I  would  like  to  make  is  there  is  a  lot  of  com- 
mon ground  as  well.  While  it  wasn't  always  an  easy  process  hammering  out  a  three-party 
agreement,  including  two  competitors,  this  goes  to  demonstrate  that  in  such  projects  the  key 
is  to  find  the  common  ground. 

On  the  customer  service  aspect  with  the  railroads,  Charlie  Marshall,  who  is  the  vice- 
president  for  development  of  Conrail,  mentioned  in  the  days  gone  by  that  the  truck  industry 
could  promise  you  service  within  an  hour,  and  the  railroad  industry  might  promise  you  ser- 
vice by  August,  but  don't  wait.  That  has  greatly  changed.  Service  is  meant  to  be  on  time 
today. 

This  slide  is  a  work  in  progress.  It  is  meant  to  have  Conrad's  and  Canadian  Pacific's 
logos  up  there  as  well  but  that  is  my  favorite  state  DOT  so  I  didn't  remove  the  slide. 

Here  is  a  map  showing  the  routes  that  are  being  cleared  today.  The  Canadian  Pacific 
portion  goes  from  Binghamton  to  Wilksborough  and  then  Canadian  Pacific  moves  on  Conrail 
from  Wilksborough  down  through  Allentown,  Reading,  and  then  on  the  Conrail  mainline  into 
Philadelphia.  The  Conrail  mainline  is  shown  from  Ohio  to  Philadelphia  through  points  such 
as  Pittsburgh,  Johnstown,  and  Harrisburg. 

This  slide  is  already  dated  because  Conrail  has  initiated  new  service  from  Harrisburg 
south  as  part  of  their  partnership  with  Norfolk  Southern.  The  important  point  is  that 
Pennsylvania  now  becomes  part  of  a  growing  network  throughout  the  region  as  well  as 
throughout  the  nation. 

Well,  what  are  the  projects?  There  were  134  obstacles  to  clear  and  here  is  how  they 
break  out.  There  were  45  tracks  to  be  lowered,  1 1  tunnels  to  be  modified,  34  bridges  to  be 
modified,  removed,  or  raised,  36  signal  bridges,  and  eight  projects  involving  the  raising  of 
wires  or  utility  pole  crossarms.  As  of  September  15,  79  of  the  134  projects  are  already  com- 
pleted. In  the  bridge  category  I  would  note  that  while  I  will  be  showing  you  what  the  general 
funds  were  that  went  into  this  project,  PennDot  also  accelerated  its  bridge  program  wherever 
it  involved  a  clearance  project.  Some  of  these  projects  were  way  out  into  the  10th,  1 1th,  and 
12th  years  of  our  12-year  program.  However,  because  of  the  importance  of  this  project,  those 
were  accelerated  simply  to  provide  the  clearance.  The  project  is  moving  extremely  fast  and 
the  compressed  construction  schedule  may  even  mean  that  the  79  number  is  higher  today 
than  it  was  as  of  September  15th. 

This  is  simply  a  list  of  some  of  the  partners.  We  do  call  it  a  partnership  process.  We 
have  a  Governor  who  had  a  genuine  interest  and  a  passion  for  the  project  whose  leadership 
has  been  there  several  times  along  the  way  and  even  his  follow  through  has  been  there.  We 
had  a  trip  across  the  state  from  Philadelphia  to  Pittsburgh  touring  the  project  with  a  Governor 
who  went  through  a  heart  and  liver  transplant  last  year.  At  Harrisburg  when  the  train  stopped, 
he  stood  out  there  in  the  blazing  heat  of  that  day  and  spoke  about  how  important  this  project 
was  for  Pennsylvania. 

Pennsylvania  legislators  authorized  the  legislation  for  this  project.  In  some  ways  where 
you  have  a  strong  trucking  industry  you  had  a  strong  group  against  putting  public  funds  into 
this.  I  have  to  give  them  credit  as  it  was  not  really  an  easy  vote.  The  railroads  are  just  a 
tremendous  partner  in  every  way.  I  think  when  we  look  back  the  double-stack  project  will  be 
a  landmark  event  for  an  improved  relationship  between  the  state  DOT  and  the  railroad  in  so 
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many  ways.  It  even  played  out  the  following  devastating  winter  that  we  had  in  getting  salt 
into  Pennsylvania.  We  worked  with  Conrail  very  much  in  a  partnership  way  on  meeting  that 
emergency  just  like  we  did  with  this  double-stack  project. 

PennDot  is  not  just  the  people  in  my  deputate,  but  it's  people  in  our  district  as  well  who 
have  red  flag  systems.  If  there  was  anything  that  caused  a  problem  to  the  progress  of  this  pro- 
ject, they  let  us  know  about  it. 

The  Public  Utility  Commission  and  the  Pennsylvania  Historical  Museum  Commission 
wouldn't  be  thought  of  as  being  partners.  They  are  regulators  and  they  could  stand  in  the  way 
of  timely  project  completion.  We  have  worked  with  them  to  get  timely  approvals  even  to  the 
point  of  establishing  a  P.U.C.  committee  and  giving  them  their  name.  We  appealed  to  the 
ego,  but  it  worked.  We  have  an  expedited  process  for  public  utility  commission  approvals. 
Municipalities  and  private  landowners  aren't  partners  really  in  the  strictest  sense,  but  we  rec- 
ognize their  interest  just  the  same. 

For  the  double-stack  funding,  Governor  Casey's  leadership  with  Pennsylvania  legisla- 
ture approved  $38.1  million  for  the  project.  That's  general  funds.  The  state  funding  is  capped 
at  that  amount  meaning  that  we  didn't  have  to  take  the  same  risk  the  railroads  did.  If  there  is 
an  overrun,  which  there  is  in  any  project  like  this,  they  are  absorbed  by  the  railroads.  Conrail 
is  at  $39  million,  Canadian  Pacific  is  at  $3.3  million.  Out  of  those  134  projects,  only  six  of 
them  are  Canadian  Pacific  projects.  CSX  has  authorized  but  they  have  not  yet  become  a  party 
to  the  agreement.  Another  $3  million  is  in  reserve  should  CSX  become  a  party  to  the  agree- 
ment. 

What  is  little  known  is  that  $  1  million  was  authorized  for  horizontal  clearances  to  allow 
for  the  movement  of  project  cargo,  principally  liquefied  natural  gas  heat  exchangers  produced 
by  air  products,  some  of  them  with  diameters  up  to  17  feet. 

After  quick  legislative  action,  we  established  agreements  for  the  horizontal  and  vertical 
with  Conrail  and  Canadian  Pacific  Rail.  We  didn't  have  a  lot  of  time  to  do  that.  We  had  only 
three  to  four  months  and  the  clock  was  ticking.  The  Governor  charged  us  with  having  this 
project  done  by  December  of  1995.  He  got  that  same  commitment  out  of  Jim  Hagen  and  Rob 
Ritchie  and  so  we  who  were  involved  in  negotiations  of  the  detailed  agreement  worked  long 
and  hard.  Really  how  we  got  there  was  pure  sweat.  There  were  a  lot  of  ugly  drafts,  but  the 
key  was  getting  the  issue  on  the  table  and  making  continued  incremental  movements. 

Construction  design  was  completed  in  the  spring  of  1993  and  the  first  construction  pro- 
ject began  in  the  summer  of  1993.  This  project  will  be  done  in  about  eight  months  probably 
before  June  of  1995  if  not  a  lot  earlier.  This  shows  there  is  a  tremendous  commitment  to  have 
a  total  project  duration  of  less  than  two  years. 

This  depicts  one  of  the  1 1  tunnels,  the  Spruce  Creek  Tunnel  near  Huntington, 
Pennsylvania,  in  central  Pennsylvania. 

This  is  the  same  tunnel  photographed  this  time  from  the  inside.  The  tunnels  were  quite  a 
highlight  when  we  had  the  statewide  tour.  That  statewide  tour  was  very  helpful  in  bringing 
public  interest  and  public  curiosity  to  the  project. 

Here  you  see  the  steel  girder  in  place  that  will  shortly  be  encased. 

This  is  another  picture  inside  of  the  Spruce  Creek  Tunnel  after  the  blasting  and  the  trim- 
ming. The  surfaces  are  being  sprayed  with  shotcrete. 

This  is  an  artist's  rendition  of  an  1850  tunnel.  It's  called  the  Flat  Rock  Tunnel  in 
Philadelphia.  It  is  right  next  to  the  Scookal  Expressway.  The  Scookal  Expressway  is  the  main 
artery  through  Philadelphia.  This  was  a  very  tricky  expansion  project  including  having  to 
shut  down  the  Scookal  Expressway  one  or  two  times.  There  was  tremendous  cooperation 
from  our  PennDot  highway  district  in  the  area.  Conrail  did  a  marvelous  job  in  terms  of  com- 
munity coordination  of  the  blasting  project  and  the  traffic  portions  of  it.  The  expansion  of  this 
tunnel  is  going  to  include  the  restoration  of  the  portals  to  that  pre-existing  condition  or  design 
from  the  1850s.  It  does  not  look  like  that  today,  but  it  will  when  the  project  is  complete. 
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This  shows  more  what  it  looks  like  today  but  it  will  be  restored  with  the  historical  inter- 
est in  mind  to  the  1850s  condition.  I  think  that  speaks  to  the  real  pride  in  the  project  that 
Conrail  has.  Even  though  they  are  working  with  the  Historic  and  Museum  Commission  as  a 
regulator,  they  appreciate  the  value  of  the  historical  asset  that  the  Pennsylvania  Railroad  is 
and  the  need  to  preserve  and  to  actually  build  upon  that  historical  asset.  It's  about  a  150-year- 
old  tunnel  and  this  is  only  the  third  or  fourth  alteration  that  it  has  experienced. 

This  slide  simply  is  an  exhibit  of  a  wide  range  of  project  costs  from  a  $15  million  tunnel 
project  to  a  minor  bridge  modification  for  $10,000  to  lowering  of  track  which  is  the  most  pre- 
dominant type  of  project  averaging  about  $200,000  per  site. 

What  are  some  of  the  key  features  of  our  three-party  agreement?  Someone  could  ask 
how  can  two  competing  railroads  and  state  government  ever  agree  on  anything.  But  we  did. 
Some  of  the  key  features  are  port  access  that  was  provided  by  Conrail  and  Canadian  Pacific. 
This  was  the  stickiest  issue  of  all.  It  was  the  one  legislated  item.  The  port  interests  were  able 
to  get  this  into  the  authorizing  legislation  that  the  secretary  of  transportation  had  to  certify 
that  port  access  was  provided.  With  regards  to  public  utility  coordination,  as  I  said,  we  even 
established  a  P.U.C.  committee  to  ensure  expedited  approvals  of  project  work. 

Pennsylvania's  financial  participation  was  capped.  There  was  a  provision  for  the  hori- 
zontal clearance.  Project  sequencing  and  coordination  allowed  for  a  critical  path  and  mutual 
completion.  I  think  the  incremental  method  of  getting  there  and  making  constant  improve- 
ments on  that  agreement  proves  you  really  can  negotiate  anything. 

The  completion  date  is  June,  1995,  as  I  noted  earlier.  It  is  likely  to  be  done  even  earlier. 
The  original  target  was  December,  1995.  Why?  Let  me  note  a  few  reasons  why.  Tremendous 
project  management  by  people  like  Jeff  May  and  Dave  Sans  at  Conrail  and  the  engineers 
with  CP  Rail  System.  I  will  take  credit  for  the  Commonwealth  in  that  we  have  an  expedient 
administrator's  system  that  ensured  payments  and  inspection  work  were  on  a  fast  track.  We 
were  not  the  cause  for  slowing  the  project. 

If  there  is  anything  in  this  that  does  lend  itself  to  a  case  study  it's  regulatory  manage- 
ment with  the  P.U.C.  approvals  and  the  historic  approvals. 

The  bottom  line  really  is  money  and  economic  incentives  of  getting  this  project  on-line 
to  realize  the  financial  benefit. 

What  are  some  of  the  double-stack  payoffs?  I  would  like  to  think  of  this  in  terms  of  the 
public  benefits.  The  understanding  of  why  you  would  even  use  public  money  because  this 
cannot  be  perceived  as  simply  being  a  grant  to  one  or  two  railroads. 

Over  22,000  jobs  are  expected  to  be  created  by  the  year  2000  directly  and  indirectly 
including  a  net  increase  of  1,200  trucking  jobs  simply  by  virtue  of  an  increase  in  the  volume 
of  goods  moved  and  the  implications  that  has  for  shorthaul  trucking.  Transportation  cost  sav- 
ings may  be  the  most  important  public  benefit.  There's  an  annual  $53  million  estimated  cost 
savings  for  Pennsylvania  employers.  An  analysis  was  done  by  our  consultants,  Transmode 
Inc.,  and  their  economic  analysts,  Apogee  Research  of  Bethesda,  Maryland.  A  very  careful 
economic  analysis  showed  that  the  benefit  cost  ratios  are  extremely  high.  You  get  a  payoff  in 
year  one  in  excess  of  the  commonwealth's  investment. 

This  $53  million  estimate  may  even  be  low  based  on  the  projections  at  that  time  versus 
the  traffic  that  has  been  realized  already  and  the  expected  increases. 

As  an  economic  development  marketing  tool,  is  double-stack  a  panacea?  Will  it  be  the 
way  of  the  market  in  Pennsylvania?  No,  but  it  is  one  tool  anyway.  Some  might  ask  what 
would  have  happened  if  the  State  didn't  put  money  into  this?  I  think  the  answer  to  that  is 
Conrail  would  have  done  the  project  at  some  point  in  time,  but  I  think  it  is  safe  to  say  that  it 
probably  would  have  been  delayed  two  years  or  five  years.  Would  it  have  been  worth  it  to 
delay  the  benefits  to  our  state  from  an  economic  development  perspective? 

Where  are  the  jobs?  For  6,600  direct  jobs,  I  point  to  the  year  2000  column.  We  show  an 
estimated  2,700  new  manufacturing  jobs  were  allowed  by  reinvestment  in  plant,  equipment, 
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and  people.  There  will  be  a  small  amount  of  railroad  jobs.  For  wholesale  and  distribution, 
there  will  be  2,500  estimated  new  jobs  by  the  year  2000.  Pennsylvania  is  extremely  well  situ- 
ated in  this  category  especially  with  the  nexus  of  highway  and  rail  interface  in  places  like 
Carlisle  and  Harrisburg  in  central  Pennsylvania. 

Other  payoffs  include  the  port  theme  that  I  have  been  drumming  home.  We  expected  a 
50  percent  increase  in  time  in  new  container  cargo  as  a  result  of  the  double-stacks.  This  is 
two  years  ago  when  the  analysis  was  done.  One  year  later,  before  double-stacks  were  even 
completed,  they  saw  a  70  percent  increase  in  containerized  cargo  at  the  port  simply  by  having 
three  railroads  there.  That's  before  the  double-stack  service  even  begins.  That  proved  that  the 
estimates  were  conservative.  This  will  be  a  major  marketing  tool  for  the  port  as  well  as  to 
attract  new  shipping  lines  and  new  shipping  line  service. 

I  must  emphasize,  however,  that  this  is  not  a  port  project  or  a  pork  project  for  that  mat- 
ter, but  it  is  a  project  with  statewide  benefit.  The  double-stack  payoffs  also  include  environ- 
mental advantages.  There  is  a  report  resulting  from  a  study  that  Conrail  commissioned  a  cou- 
ple of  years  ago  comparing  the  cost  of  Interstate  80  in  Pennsylvania  to  the  Conrail  mainline 
and  it  showed  per  ton  mile  and  so  forth  that  it  is  much  more  environmentally  friendly  to 
move  by  rail.  The  emissions  are  lower,  and  transportation  congestion  is  lower.  Conrail  every 
day  takes  5,000  trucks  off  the  roads  that  would  have  be  on  Pennsylvanian  highways.  If  you 
line  those  up,  that  would  be  50  miles  of  trucks.  We  are  seeing  better  use  of  existing  trans- 
portation capabilities  and  infrastructure.  Our  days  of  building  our  way  out  of  problems  are 
over.  Plus  there  are  safety  benefits,  improved  land  use,  and  reduced  energy  consumption. 
Those  are  some  of  the  range  of  public  benefits  for  this  project. 

I  won't  go  into  detail  but  Conrail  has  already  announced,  subsequent  to  our  agreement, 
major  expansions  of  their  terminal  facilities  showing  that  based  on  revised  traffic  projections, 
growth  will  be  far  more  than  was  ever  expected. 

I  have  to  tell  you  as  a  public  official  and  a  state  DOT  that  this  project  has  gone  a  long 
way  to  foster  the  understanding  and  appreciation  of  railroads  and  intermodalism  in  what  is 
traditionally  a  public  works  or  highways  setting.  I  can't  overstate  the  importance  of  that. 
While  we  work  with  other  metropolitan  planning  organizations  on  goods  movement,  this  has 
given  people  a  project  to  focus  on  that  intermodalism  is  tangible.  It  is  not  just  an  abstract  idea 
of  Washington,  DC,  and  of  public  policy  makers. 

Concluding,  what  are  the  lessons  learned?  The  importance  of  involvement  of  top  leader- 
ship, public,  and  private.  Governor  Casey  and  others  worked  with  Jim  Hagen  and  Rob 
Ritchie  closely  on  this.  The  team  concept  may  sound  trite,  but  it's  true.  Good  communica- 
tions and  follow  through  and  I  think  a  lot  of  trust  was  experienced  through  this  effort.  This 
good  communications  is  not  only  establishing  this  initiative  but  at  the  project  level  as  well.  I 
was  extremely  pleased  with  how  well  Conrail  communicated  with  the  communities  affected 
by  blasting  when  they  were  doing  these  tunnel  projects.  They  go  out  in  the  communities,  talk 
with  the  people,  and  make  sure  that  people  are  prepared.  They  did  good  planning  for  the 
blasting.  It  was  shown  that  good  communications  occurred  at  every  level. 

Another  lesson  learned  is  the  importance  of  being  able  to  identify,  quantify,  and  com- 
municate the  public  benefits  of  the  project.  I  think  we  are  going  to  have  to  do  that  after  the 
fact  as  well  to  show  that  the  expected  benefits  were  realized.  Building  public  support  and 
understanding  is  important. 

Seeking  the  best  transportation  solutions  was  another  lesson  learned.  We  never  assumed 
that  if  we  built  it,  they  would  come.  While  the  project  is  waiting  to  go  on-line,  we  have  been 
involved  in  marketing  efforts,  putting  out  brochures,  working  with  the  port  and  others,  and 
attending  economic  development  conferences  to  make  sure  people  know  that  there  will  be 
double-stack  service  available. 

The  most  important  thing  I  can  tell  you  today  as  to  why  this  project  worked  is  govern- 
ment did  not  see  itself  as  a  regulator,  but  a  facilitator.  How  important  that  is!  We  can  apply 
that  in  so  many  different  ways  rather  than  government  always  standing  in  the  way. 
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Another  lesson  learned  is  to  avoid  the  strings  of  public  funding.  I  had  to  fight  a  good 
fight  to  make  sure  the  legislation  did  not  get  saddled  with  a  lot  of  requirements  imposed  on 
the  railroads  or  the  agreement.  We  were  under  constant  pressure,  be  it  from  labor,  or  be  it 
from  the  port  people  or  others,  who  were  concerned  that  they  weren't  going  to  get  what  they 
needed.  We  were  able  to  keep  the  agreements  basic  and  the  legislation  basic  that  this  project 
would  not  cave  in  because  of  a  lot  of  strings  being  attached  to  public  funding. 

In  summary,  I  truly  believe  that  this  is  a  justified  public  investment  and  I  care  deeply 
about  the  taxpayer  dollar.  There  are  many  beneficiaries,  not  just  one.  It's  broad  based.  There 
is  job  growth  and  there  is  economic  development.  The  name  of  the  game,  economically  and 
politically,  is  can  you  produce  jobs  through  public  expenditures  made?  A  more  efficient 
transportation  system  for  Pennsylvania?  After  all,  the  E  in  ISTEA  is  efficiency  and  keeping 
Pennsylvania  competitive.  It  showed  me,  as  well,  through  this  experience  that  there  is  a 
greater  need  for  private  sector  and  public  sector  collaboration  and  transportation  planning  and 
programming.  I  believe  we  will  work  closer  in  years  to  come  in  many  different  areas.  Not 
only  work  closer,  but  more  constructively. 

Our  Governor  put  it  well  when  he  called  on  the  legislature  to  move  on  this  project.  He 
said,  "Pennsylvania's  double-stack  network  will  be  as  important  to  our  transportation  net- 
work of  the  1990s  as  the  construction  of  the  interstate  highway  system  in  the  1950s."  That's 
the  way  you  paint  the  vision.  He  painted  the  vision  very  successfully  and  we  look  forward  to 
seeing  trains  like  that  in  the  next  few  months  going  across  Pennsylvania. 

Thank  you  for  your  time.  (Applause) 

Mr.  Koff:  Thank  you,  Keith.  We  appreciate  you  coming  down  and  telling  us  about  what 
is  happening  back  in  your  neck  of  the  woods. 

Next  we  have  a  young  guy  who  is  going  to  talk  about  equipment.  He  has  been  around 
the  industry  just  for  a  little  while.  Vinnie  Terrill  is  going  to  come  forward  and  tell  us  what  is 
happening  with  REMSA  and  some  of  the  new  product  lines  and  equipment. 


REMSA  PRESENTATION 

Vinnie  Terrill 

Past  President 
REMSA 

Some  of  the  items  that  REMSA  is  accomplishing  include  political  action,  new  and 
expanding  roles  in  industry,  communication,  research  and  testing,  equipment  shows  and 
exhibits,  scholarships  and  education,  interassociation  cooperation,  and  networking.  We  are 
old,  that's  my  part  of  it,  and  we  are  new. 

Asplundh 

The  Asplundh  aqua  heat  2,200  gallon  vegetation  control  sprayer  uses  only  hot  water  to 
control  weeds  and  grasses.  Nothing  else  is  used  to  control  the  vegetation  other  than  210 
degree  Fahrenheit  water. 

The  area  shown  in  front  of  the  Asplundh  aqua  heat  spray  unit  shows  results  two  days 
after  receiving  a  treatment  of  hot  water. 

This  slide  shows  a  distinct  pattern  left  two  days  after  treatment  with  the  Asplundh  aqua 
heat  hot  water  sprayer.  This  particular  segment  of  track  had  not  received  any  treatment  in  12 
years  due  to  environmental  concerns  and  regulations. 
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Brandt  Road  Rail  Corporation 

The  Brandt  Road  Rail  power  unit  is  a  versatile  intermodal  car  mover  which  is  capable  of 
pulling  up  to  15  loaded  100-ton  cars.  It  is  seen  here  moving  maintenance-of-way  equipment, 
pulling  track  evaluation  cars  over  100  miles  on  track  tests  with  Canadian  Pacific  Rail. 

CamCar  Textron 

This  slides  shows  a  new  7/8  inch,  cam-rail,  screw-spike,  alloy-steel,  heat  treated  to 
150,000  psi  and  coated  by  cam  coat.  The  steel  heated  treated  to  the  7/8  inch  high-strength 
screw  spikes  are  used  for  high-tonnage  heavy  traffic  tie  plates,  base  plates,  and  all  severe  rail 
curve  applications. 

The  next  two  slides  will  show  their  new  three-quarter  inch  120,000  psi  grade  crossing 
timber  spikes  for  high  speed  and  high  tonnage  grade  crossings.  You  will  also  notice  the  yel- 
low coating  everlube  61 10  for  corrosion  protection,  built  in  lubricant,  and  reusability. 

Chemetron  True  Temper 

The  Chemetron  True  Temper  easy  throw  rotary  wheel  switch  stand  is  ergonomically 
designed  to  be  safer  and  easier  to  operate  than  conventional  lever-operated  stands.  Simply 
depress  the  foot-operated  latch,  release  the  pedal,  and  rotate  the  30-inch  diameter  wheel  one 
complete  revolution.  The  17:1  ratio  ensures  maximum  operation  safety  and  minimum  lower 
back  stress.  It  is  available  in  both  top  and  bottom  crank  models.  Easy  throw  utilizes  most  exist- 
ing connecting  rods  and  head  block  ties  and  is  available  with  or  without  sheer  pin  protection. 

David  Clark  Company 

High  noise  creates  a  safety  hazard  for  railroads  operations.  It  also  interferes  with  com- 
munication between  crew  members.  David  Clark  Company  noise  attenuating  headsets  com- 
bine hearing  protection  with  clear  communication.  Regardless  of  background  noise,  noise 
canceling  microphones  provide  easy  to  understand  transmissions. 

The  David  Clark  Company  offers  a  variety  of  headset  systems  for  use  with  mobile  and 
portable  radios.  All  offer  improved  communication  and  hearing  protection. 

CXT  Incorporated 

CXT  has  developed  a  scallop-sided  concrete  tie  to  help  the  track  structure  resist  buck- 
ling. In-track  testing  has  shown  this  development  to  significantly  increase  the  resistance  to 
lateral  movement  of  the  tie.  The  scallop-sided  concrete  tie  is  now  in  regular  use  on  Union 
Pacific  track  after  test  installations  on  Union  Pacific,  Burlington  Northern,  and  CSX,  where 
the  AAR  did  the  field  pull-out  test  work. 

Fairmont  Tamper 

This  is  a  side  view  of  the  Mark  IV  tamper,  Fairmont  Tamper's  latest  addition  to  its  line 
of  production  switch  tampers. 

This  is  a  3/4  rear  view  of  Mark  IV.  Here  is  the  computer  screen  in  Mark  IV.  Computer 
liner  is  Fairmont  Tamper's  latest  liner  for  on-site  analysis  of  rail  curvature. 

This  slide  shows  desired  elevation  and  best  fit  for  the  curve.  Through  the  indication  of 
the  distance,  the  computer  calculation  that  the  track  will  be  moved  in  the  top  portion  of  the 
graph. 

TK02  tie  exchanger  shows  new  ties  being  positioned  for  insertion  from  the  supply  of 
new  ties  carried  on  the  TK02. 

HDR  Engineering 

HDR  Engineering  was  responsible  for  the  layout  and  design  of  this  intermodal  transfer 
facility  in  San  Bernardino.  Layout  includes  mainline  track  relocation,  curve  reduction,  new 
seven  track  switching  yard  including  the  yard  lead  changes  and  crossovers  as  well  as  strategic 
plans  to  maintain  mainline  traffic  and  existing  intermodal  facilities. 

Sheridan  Avenue  in  Sheridan,  Wyoming,  shown  here,  was  designed  by  HDR.  Two  new 
three-span  bridges  or  2,000  foot  long  railroad  shoe  fly,  a  mainline  raise  800  feet  reconstruc- 
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tion  and  widening  of  the  Avenue  all  with  storm  drains  and  utilities  and  400  feet  of  first  rate 
grade  crossing  was  included. 

HDR  Engineering  designed  the  CTA  link  between  downtown  Chicago  and  Midway 
Airport.  This  half  mile  section  was  part  on  grade  and  part  an  aerial  structure.  They  also  did 
extensive  station  design,  railroad  retainer  embankment,  and  station  platform  bridgework. 

Hatz  Diesel  of  America 

Hatz  Diesel  of  America  has  met  the  growing  demands  for  high  speed  air-cooled  diesels 
that  run  very  quietly.  Major  railroads  have  begun  using  Hatz  fully-encapsulated  silent  pack 
engines  which  meet  or  exceed  OSHA's  sound  standards  on  railroad  track  maintenance 
machines.  The  silent  pack  multi-cylinder  L  series  has  a  power  range  of  24  to  70  horsepower. 
Hatz'  super  single-cylinder  diesel  engine  is  also  available  in  a  silent-pack  version.  The  sound 
level  from  the  very  quiet  running  Hatz'  engines  is  lowered  another  10  to  12  d/b/a  and  has  a 
power  range  from  3  to  15  horsepower. 

Geismar 

Modern  Track  Machinery  Company's  MTX-45-S  is  Modern  Track  Machinery's  14-inch 
abrasive  rail  saw  powered  by  steel  engine.  It  is  fast,  powerful,  and  dependable.  Geismar' s 
Pandrol  clip  applicator  can  apply  two  Pandrol  clips  simultaneously.  Geismar's  combination 
grinder  provides  mill-like  finish  to  surface  grinding  in  frog  and  diamond  areas.  Georgetown 

Rail  Equipment  Company 

Since  1986,  six  Class  Is  have  utilized  Georgetown's  dump  trains  efficiencies  in  bridge 
filling,  shoulder  enhancement,  walkway  material  placement,  sub-ballast,  wind  rowing,  sur- 
face ballasting,  and  wash-out  repair.  The  dump  train  unloads  and  places  aggregates  at  rates  of 
up  to  2,000  tons  per  hour.  The  fully  pivotal  transfer  boom  allows  precise  placement  of  mate- 
rials up  to  53  feet  from  center  line  even  in  front  of  itself. 

Georgetown's  slot  machine  is  an  endless  gondola  capable  of  off-loading  riprap  ties, 
aggregates,  and  other  track  materials  faster  than  conventional  methods  in  part  due  to  the  Cat 
215  track  hoe  operating  from  within  the  cars.  Ditch  cleaning  can  also  be  performed  due  to  the 
on-board  Cat's  25-foot  reach. 

Hougen  Roto  Broach  Track  Star  Portable  Rail  Drills 

Hougen's  line  of  rail  drills  have  been  ergonomically  designed  for  one-man  transport 
starting  at  44  pounds  for  an  efficient  one-man  operation.  The  HOK  Hougen  on  wheels  demo 
truck,  you  call,  we  go,  and  their  hydraulic  model  10928  track  star  rail  drill  is  working  on 
CSX  in  Flint,  Michigan. 

Here  is  Hougen's  electric  powered  feed  model  10924,  also  working  on  CSX  in  Flint, 
Michigan.  Drilling  clean,  accurately  centered  holes  with  no  chamfering  necessary  in  as  little 
as  15  seconds  in  standard  RE  rail  with  their  patented  hydraulic  model  rail  drills  has  ushered 
Hougen  into  the  North  American  maintenance-of-way  community. 

Hougen  has  a  diverse  line  of  portable  rail  drills  with  electric  and  hydraulic  power.  The 
gas  powered  models  will  soon  be  available  equipped  of  course  with  Hougen's  patented  roto 
broach  hole  cutters.  You  get  up  to  500  holes  with  resharpening.  The  cutters  produce  a 
machine-like  finish  with  reduced  heat  build  up  in  the  hole.  Only  25  degrees  Fahrenheit  above 
ambient  temperatures  thereby  reducing  stress  cracking  and  consequent  bolt  hole  failures.  TC 

Johnson  Company 

These  slides  are  of  the  newest  grove  worldwide  manufacturing  20  ton  on  and  on-off 
track  hi-rail  crane  product  which  they  are  supplying  to  the  North  American  rail  market.  The 
slides  are  all  of  the  grove  model  RTR58  which  is  a  20-ton  capacity  machine  with  a  fully 
hydraulic  boom  that  has  a  maximum  reach  of  60  feet.  Features  of  these  machines  include 
fully  computerized  load  moment  indicator  systems  providing  complete  load  monitoring,  load 
radius,  boom  angle  on  outriggers,  rubber,  and  hi-rail.  The  units  easily  handle  maintenance-of- 
way  support  machinery  for  steel  and  tie  gangs. 


170 


The  friction  drive,  hi-rail  system  provides  full  transport  capability  in  forward  and 
reverse  at  18  miles  per  hour.  The  units  have  available  specialized  continuous  welded  rail 
attachments  including  dual  rail  feeder,  attachments  for  the  outriggers,  and  front  and  rear 
mounted  double  flange  guide  rails. 

Kershaw  Manufacturing  Company 

Kershaw's  latest  in  ballast  regulators  features  improved  operator  comfort,  improved  visi- 
bility, and  ease  of  accessibility  for  maintenance.  The  ballast  wing  has  increased  carrying 
capacity  of  1  3/4  cubic  yards.  Hydraulic  cylinders  are  positioned  well  above  the  ballast  area. 
Major  components  of  the  drive  and  hydraulic  systems  are  open  for  easy  access  and  adjustment. 

Morback  Sales  Corporation 

Morback's  1,400  tub  grinder  is  the  largest  model  tub  grinder  manufactured  by  Morback 
and  is  designed  for  volume  reduction  of  wood  waste  at  rates  of  up  to  1 00  tons  per  hour.  The 
Morback  model  1,400  tub  grinder  is  capable  of  grinding  railroad  ties  at  rates  of  1,200  to 
1 ,500  ties  per  hour. 

Mountain  Manufacturing  Inc. 

This  shows  a  steel  gang  laying  new  1/4  mile  stick  with  a  swing  loader.  Production  fig- 
ures of  up  to  11  sticks  a  day  have  been  recorded. 

This  is  a  mountain  rail  ride  kit  with  tie  remover,  inserter  head  mounted  on  a  John  Deere 
310D  backhoe  inserting  tie  under  the  rail.  The  insertion  completed,  production  figures  of  30 
ties  per  hour,  13,500  in  one  season  have  been  documented. 

National  Track  Work  Inc. 

Our  model  number  1 100  glidomatic  switch  stand  is  a  run-through  electrically  powered 
with  no  fluids.  It  is  environmentally  sound  with  5,600  pounds  push  and  pull.  It  is  furnished 
with  two  directional  lights  and  the  target  with  an  overload  shut  off  circuit  breaker. 

Model  number  1,200  glidomatic  is  identical  to  model  1,100  except  this  is  not  a  run- 
through  switch  stand.  Optional  remote  control  capability  is  available  for  both  stands. 

Model  1003  run-through  back-saver  switch  stand  and  model  1004  manual  back-saver 
switch  stand  with  45  degrees  elevated  switch  handles,  fluorescent  painted  for  night  visibility 
requires  only  35  pounds  to  operate. 

Nordco 

The  Nordco  M3  lag  screw  feeder  driver  automatically  sets  and  drives  lag  screws  into 
predrilled  ties.  The  machine  is  equipped  with  an  adjustable  anti-overdrive  feature  to  prevent 
over  tightening  and  stripping  of  the  ties.  The  driving  mechanism  is  simple  and  rugged.  Lag 
screws  are  fed  into  the  trays  by  the  operator  and  are  loaded  into  the  driving  mechanism  at  the 
touch  of  a  button.  The  screws  are  driven  with  up  to  800  foot  pounds  of  torque. 

Truck  Bodies  by  Omaha 

Omaha  standard  line  bodies  can  be  engineered  to  fit  any  application.  The  all-galvanized 
steel  body  and  structural  steel  under  structure  makes  the  line  bodies  among  the  toughest  in 
the  industry.  Omaha  Standard  stands  behind  the  line  bodies  with  a  five-year  limited  warranty 
against  rust  through,  hinge,  or  door  lock  failure. 

Omaha  standard  Patriot  truck  bodies  is  engineered  for  demanding  industrial  and  general 
hauling  duties.  The  high  performance  and  low  maintenance  Patriot  is  designed  to  deliver  long 
years  of  trouble-free  service.  The  Patriot  is  available  in  9'6",  12'6",  and  14'  models. 

Omaha  Standard  heavy-duty  drop  side  contractor  bodies  is  a  durable  heavy-duty  drop 
side  contractor  ideal  for  commercial  operations  such  as  road  and  building  construction,  high- 
way maintenance,  and  landscaping.  The  drop  away  sides  facilitate  the  loading  and  unloading 
of  cargo.  The  heavy-duty  drop  side  contractor  bodies  have  the  heaviest  understructure  on  the 
market.  The  double  walled,  double-acting  tailgate  is  equipped  with  forward  controls  and  can 
be  used  for  dumping  or  spreading  operations. 
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Osmose 

Adz  pad  is  a  biodegradable  tie  preservative  pad  designed  to  treat  the  exposed  tie  plate 
area  during  rail  relay.  The  pad  is  activated  by  moisture.  A  slow  release  glue  allows  the  active 
ingredient  sodium  fluoride  to  penetrate  the  wood  fibers  by  osmosis.  To  date,  over  22  million 
pads  have  been  placed. 

This  adz  pads  machine  was  built  by  ERS.  The  machine  is  fully  automated  and  capable 
of  laying  pads  in  either  direction.  All  pads  are  stapled  once  placed.  Typical  production  rates 
are  35  to  40  pads  per  minute.  The  automated  magazine  simplifies  loading  and  placement  of 
adz  pads. 

Pandrol  Inc. 

Fast  clip  is  a  new  fastener  developed  by  Pandrol  for  use  on  concrete  ties.  All  fastener 
components  are  installed  on  the  concrete  tie  prior  to  shipment  virtually  eliminating  compo- 
nent distribution  and  greatly  reducing  field  labor.  Trial  installations  of  fast  clip  were  complet- 
ed in  the  summer  of  1993  on  the  Burlington  Northern  and  CSX  Transportation  on  curves  of 
up  to  six  degrees.  Additional  installations  are  planned  in  1994  on  heavy  haul  freight  lines, 
commuter  rail,  and  high  speed  passenger  service. 

Plasser  American  Corporation 

MTW100  is  Plasser' s  cantinary  maintenance  vehicle.  The  MTW100  represents  a  new 
vehicle  concept  needed  to  meet  today's  cantinary  maintenance  requirements.  Features 
include  it  being  self  propelled  at  high  speeds,  having  a  large  self-contained  elevating  plat- 
form, versatile  man  lift  crane,  and  three  room  cabin  with  viewing  platform. 

RM2000  is  Plasser's  roadmaster  switch  and  production  tamper.  Versatility  plus 
describes  the  roadmaster  2000.  High  production  with  outstanding  performance  for  switch  lift- 
ing, lining,  and  tamping  makes  the  RM2000  the  most  productive  performer  in  its  field. 

Plasser's  super  stretch  in-track  flash  buck  welder.  The  main  characteristic  of  the 
K355SSW  welder  includes  the  ability  to  close  10  to  12-inch  rail  gaps,  highest  quality  welds, 
automatic  particular  precision  control  with  three  channel  recorder,  high  speed  track  travel, 
and  internal  rail  clamping  system  for  rail  end  alignment. 

Portec 

This  is  the  roadrunner,  the  hi-rail  lubrication  system.  The  Portec  roadrunner  hi-rail  lubri- 
cation system  installs  to  your  existing  hi-rail  vehicle  and  is  available  for  purchase  or  contract 
service.  The  roadrunner  applies  grease  to  the  rail  through  articulating  grease  nozzles  mounted 
to  retractable  spring-loaded  pneumatic  systems  that  adjust  for  precise  grease  speed  place- 
ment. The  grease  nozzle  activators  receive  commands  from  a  programmable  logical  con- 
troller, PLC,  to  shut  off  grease  flow  at  slow  vehicle  speeds  or  when  the  nozzles  are  up  or 
when  shifted  into  reverse. 

The  PLC  also  provides  for  preprogrammed  or  manual  grease  spraying  patterns  to  the 
gauge  face  of  the  rail.  The  system  operates  with  dual  grease  pumps  that  feed  directly  from 
120-pound  grease  barrels  for  easy  grease  replenishment. 

The  Power  Team 

One  man,  two  pumps,  and  power  to  spare.  In  a  typical  application  one  man  and  two 
power  team  hydraulic  track  jacks  team  up  with  a  power  team  gasoline  engine  powered  pump 
for  a  safe,  quick,  and  easy  diamond  lift. 

Rail  Quip 

Type  GS80  has  boom  radius  up  to  70  feet  and  capacity  of  100  ton  plus.  The  crane  is 
diesel  hydraulic.  The  crane  travels  in  transformation  at  a  maximum  speed  of  75  miles  per 
hour  and  once  there,  has  a  very  short  rigging  time  for  quick  operation.  The  telescopic  boom 
can  lift  and  travel  heavy  loads  in  a  horizontal  position  at  a  low  clearance.  The  self-propelled 
speed  is  25  miles  per  hour.  It  is  continuously  adjustable  with  no  shifting.  The  larger  cranes 
may  be  equipped  with  a  leveling  device  to  allow  full  lift  capacity  on  super-elevated  curves. 
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A  Manisman  Demarg  Gotweld  crane  type  GS80  carrying  track  panels  up  to  45  feet  and 
30  tons.  Higher  capacities  are  available.  Manisman  Demarg  Gotweld  crane  type  GS40  laying 
track  panels.  High  capacity  over  the  side.  The  horizontal  boom  allows  operation  in  tunnels. 

RBL  Inc. 

The  industry  leader  in  portable  track  lubricators,  robolube  offers  a  simple,  dependable, 
and  compact  design  in  three  standards  sizes  with  custom  designs  available  to  meet  customer 
requirements.  Robo  lube's  patented  design  eliminates  the  need  for  any  air  power  by  utilizing 
the  vehicles  own  12-volt  system  to  drive  a  hydraulic  grease  pump.  This  system  has  proven 
itself  over  the  past  four  years  with  over  100  units  now  in  service  throughout  the  United 
States. 

The  grease  application  nozzles  are  designed  to  clear  track  structure  in  either  forward  or 
reverse.  This  unique  design  allows  for  accurate  and  consistent  grease  placement  to  precisely 
where  and  when  your  operator  desires  without  the  need  for  constant  readjustment  of  the 
nozzles. 

Stanley 

Stanley's  new  grinding  and  welding  tool  line.  As  hydraulics  become  increasingly  more 
popular  with  welding  departments,  Stanley  is  stepping  to  the  forefront  of  new  technology  by 
incorporating  features  that  make  their  tools  lighter  yet  more  powerful  and  meet  all  ANSI  and 
OSHA  specifications  with  cost  and  pressure  switches  and  internal  wheel  and  stone  speed 
controls. 

The  Stanley  FG10  frog  grinder  is  ideal  for  grinding  frogs,  rail  end  butts,  and  profiles.  On 
the  Stanley  TT46  tie  tamper,  Stanley  has  taken  the  lead  in  ergonomics  and  safety  by  incorpo- 
rating anti-vibration  handles  into  their  percussive  tools  such  as  tie  tampers  and  spike  drivers. 

Teleweld 

Teleweld  now  offers  a  series  ID  CWR  heater  car  which  uses  diesel  fuel  for  heating. 
This  alternative  low  volatility  fuel  can  be  transported  anywhere  and  is  readily  available  at  the 
work  site.  The  car  is  self-propelled  with  travel  speeds  up  to  18  miles  per  hour. 

Templeton  Kenly  Simplex  Jack 

The  power  claw's  final  design  is  the  result  of  over  two  years  of  rigorous  field  testing  and 
application  analysis  with  track  crews  throughout  the  U.S.  and  Canada.  A  major  factor  in  the 
design  is  operator  safety.  The  power  claw  was  designed  specifically  to  allow  one-man  opera- 
tion for  lifting  heavy  loads  such  as  frogs,  turnouts,  diamonds  and  concrete  tie  sections.  The 
low  lever  bar  force,  90  pounds  at  10  tons,  greatly  reduces  the  risk  of  back  injury. 

More  importantly,  the  bar  will  not  kick  back  and  the  operator  is  not  at  risk  of  being  hit 
with  a  bar  if  it  is  inadvertently  released. 

Tie  Collar 

The  subgrade  rail  support  system,  the  Tie  Collar  is  a  dynamic  subgrade  rail  support  sys- 
tem which  has  been  employed  almost  exclusively  at  highway  grade  crossings  in  the  Midwest 
and  Southwest  regions  of  the  country.  However,  other  potential  track  applications  including 
curves,  bridge  approaches,  switch  leads,  turnouts,  high  speed  rail  corridors,  and  diamond 
intersections  fall  well  within  the  range  of  this  system's  overall  capabilities. 

The  Tie  Collar  assembly  system  disperses  train  loads  over  a  bearing  area  five  times 
greater  than  conventional  cross  tie  ballast  methods.  In  addition,  its  30-inch  diameter  base 
effectively  restrains  longitudinal  and  latitudinal  forces  caused  by  shifting  train  loads.  Tie  col- 
lar is  a  natural  in  preventing  track  bed  maladies  affecting  cross  ties  such  as  tie  rot,  skewing, 
chafing,  center  binding  and  plate  cutting.  It  completely  eliminates  subgrade  ballast  degrada- 
tion and  ballast  bridging  between  ties. 

Moreover,  Tie  Collar's  tough  modular  iron  construction  effectively  conducts  heat 
buildup  along  the  rails  preventing  harmful  track  warping. 
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Louis  M.  Tiser  Premier  Concrete  Railroad  Crossings 

New  Burlington  Northern  crossing  using  Premier  concrete  modules  serving  industrial 
districts  and  Port  of  Seattle  container  terminals.  Premier's  heavy  rail  and  industrial  crossing 
installations  have  given  excellent  service  for  more  than  20  years.  Portland's  trimax  light  rail 
line  is  expanding  on  the  City's  east  side  while  new  westside  light  rail  construction  is  under 
way. 

Premier  is  skid  resistant  and  continuous  booted  rail  isolation  systems  are  two  key  prod- 
uct benefits  being  incorporated. 

Multiple  Premier  concrete  railroad  crossing  modules  were  installed  nearly  ten  years  ago 
at  Port  of  Tacoma's  facilities.  The  photo  shows  Premier's  modular  system  in  use  in  Port  of 
Tacoma's  container  yards.  Premier's  history  with  ports  and  intermodal  yards  crossings  goes 
back  more  than  12  years. 

ussc 

USSC  manufactures  an  ergonomically-designed  seat  which  incorporates  the  needs  of 
maintenance-of-way  equipment.  The  8116  offers  9  1/2  inches  with  fore/aft  adjustment  along 
with  a  mechanical  suspension  system  which  is  most  advantageous  in  railway  equipment 
application.  Made  with  high  density  polyurethane  foam  and  covered  with  industrial  grade 
vinyl  to  prolong  life  in  sheltered  or  unsheltered  equipment. 

Western-Cullen-Hayes 

The  FM  switch  point  guard  with  an  adjustable  manganese  steel  wear  surface  extends 
switch  point  life.  It  can  be  manufactured  to  fit  most  switch  plate  and  brace  styles.  WH 
hydraulic  pumping  posts  significantly  modified  to  fit  the  tracks  in  Chicago's  Northwestern 
station.  WH  will  dissipate  over  .5  million  pounds  of  impact.  Special  units  can  be  manufac- 
tured to  meet  customer  requirements. 

The  electro-hydraulic  switch  machine  is  fast-acting,  completely  tradable  at  any  speed, 
designed  without  gears,  chains,  or  clutches.  It  features  an  on-board  programmable  controller. 

Western  States  Supply  Company 

Their  electric  hydraulic  switch  stand,  HSS4000  stand  concept  by  Western  States  Supply 
Company  developed  at  the  request  of  Burlington  Northern  Railroad  to  reduce  injuries  and  as 
an  economical  replacement  for  hand-throw  switch  stands.  It  has  a  low  profile  of  13  inches 
with  one  button  operation.  It  automatically  return  if  full  throw  is  not  achieved.  Mechanical 
target  shown.  Lights  available  as  an  option. 

Double  access  to  internal  assembly.  Lift  main  cover  for  full  maintenance.  Lift  the  small 
hatch  for  emergency  operations  using  the  hand  pump  to  accomplish  the  point  throw. 

Modular  format  incorporating  hydraulic  electrical  and  mechanical  components.  Simple 
change  out  reducing  downtime.  Accumulator  model  available  utilizing  more  and  steel 
plunger. 

Century  Company 

Century's  full  depth  concrete  grade  crossing  custom  manufactured  for  a  10-degree  curve 
working  through  a  turnout  and  out  through  10-degree  curved  track. 

The  picture  depicts  panels  around  switch  point  and  closure  rails. 

Century's  full  depth  concrete  grade  crossing  custom  manufactured  for  a  Number  9 
turnout. 

The  picture  depicts  panels  around  frog,  guardrails,  closure  rails,  and  switch  points. 
Century's  full  depth  concrete  grade  crossings  custom  manufactured  for  Number  9  turnout  and 
10-degree  curved  track.  The  picture  depicts  tongued  switch,  et  cetera. 

We  started  with  REMSA  and  let's  end  with  REMSA.  Thank  you.  (Applause) 

Mr.  Koff:  Thank  you,  Vinnie.  Our  next  presenter  is  Gary  Wolf  of  Rail  Sciences,  Inc.  I 
met  Gary  three  or  four  years  ago  when  I  was  invited  to  a  derailment  class  in  Kansas  City.  I 
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thought  after  19  years  I  would  have  learned  how  to  investigate  derailments,  but  it  was  the 
best  class  I  have  ever  attended.  It  was  very  informative  and  I  learned  a  lot  and  enjoyed  Gary's 
speaking. 

Gary  serves  as  president  of  Rail  Sciences  and  is  the  founder.  He  received  a  Bachelor  of 
Science  degree  in  electrical  engineering  from  Ohio  University  in  1971  and  a  Master's  Degree 
in  science  and  industrial  management  from  Georgia  Tech  in  1973. 

He  has  attended  numerous  technical  seminars  and  short  courses  in  the  field  of  train 
dynamics  and  rail  operations.  He  started  his  railroad  career  in  1970  with  the  Southern 
Railway  as  a  student  mechanical  engineer.  From  1973  to  1976,  he  worked  on  a  variety  of 
mechanically-related  projects  in  industrial  engineering.  In  1976,  he  began  working  with  the 
newly  developed  track  train  dynamic  simulator  model  as  a  senior  analyst. 

Since  that  time,  he  has  used  these  simulation  techniques  to  study  thousands  of  accidents 
and  train  dynamic  situations.  He  has  also  worked  at  validating  the  test  results  in  the  field.  In 
1987,  he  was  promoted  to  manager  at  Norfolk  Southern's  operating  research  department.  He 
is  responsible  for  a  wide  variety  of  models  dealing  with  line  capacity  of  locomotive  distribu- 
tion and  dispatcher  optimization. 

Gary  is  a  leader  in  the  industry  and  has  been  recognized  as  such.  He  has  provided 
numerous  papers  and  reports  and  we  are  very  glad  to  have  him. 

I  ask  you  now  to  welcome  Gary  to  our  conference.  (Applause) 


DERAILMENT  INVESTIGATION  FUNDAMENTALS 

Gary  Wolf 

Rail  Sciences,  Inc. 

I,  hopefully,  have  an  interesting  program  for  you  today.  How  many  of  you  in  the  audi- 
ence are  involved  in  derailment  investigation  in  some  way,  shape  or  form?  Can  I  see  your 
hands?  A  number  of  you  are  so  you  should  have  an  interest  in  this  topic. 

What  I  want  to  present  today  are  the  three  basic  areas  that  are  track-related  issues  per- 
taining to  derailment  investigation.  Obviously,  as  you  know,  there  are  many  areas  you  can  get 
into  when  it  comes  to  a  derailment.  Some  of  you  who  have  been  through  my  seminars  that  I 
teach  on  a  number  of  the  railroads  around  the  country  may  have  met  me  at  those  times  and 
know  that  I  am  a  firm  believer  in  multiple  causes  for  derailments. 

I  found  out  the  hard  way,  through  the  last  20  years  of  dedicating  my  life  to  studying 
derailments,  that  very  rarely  is  it  one  singular  cause  that  one  has  to  deal  with  at  a  derailment. 
Yes,  there  is  usually  a  primary  cause  without  question.  But  the  real  issue  that  we  as  railroad- 
ers have  to  start  dealing  with  is  that  there  are  more  multiple  causes.  I  don't  care  if  we  talk 
about  train  accidents,  rail  accidents,  airplanes,  boats,  or  chemical  plant  incidents.  Anybody  in 
the  field  of  safety  knows  that  when  we  have  an  incident  you  generally  have  multiple  causes. 

If  you  only  come  away  with  one  thing  from  my  presentation  today  —  if  it's  that  derail- 
ment incidents  are  generally  a  result  of  multiple  causes;  the  presentation  will  have  been  a  suc- 
cess. Often  it  is  necessary  to  view  the  interaction  between  the  car  body,  the  car  body  truck, 
the  rail,  and  how  the  other  elements  interact  with  these  components.  We  may  think  that  we 
don't  have  a  FRA  track  defect  and  the  mechanical  guy  may  say  he  doesn't  have  an  AAR  car 
defect,  so  why  did  it  derail?  Well,  it  is  often  the  interaction  of  the  above  elements  that  gets  us 
into  trouble. 
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I  know  a  lot  of  railroad  people  in  the  audience  have  probably  had  it  beat  into  their  heads 
for  20  or  30  years  that  their  superiors  don't  want  to  hear  about  multiple  causes  at  derailments. 
That  is  true  to  a  large  extent  on  most  railroads.  I  am  not  saying  you  go  to  your  boss  and  say, 
"It's  a  little  bit  of  this  and  a  little  bit  of  that  and  a  little  bit  of  this."  I  am  not  advocating  that 
position.  But  I  am  advocating  the  fact  that  we  can  often  identify  the  primary  cause  and  then 
certainly  come  up  with  two  or  three  other  factors  that  are  also  at  play. 

Many  times  the  primary  cause  is  difficult  to  prevent.  But  the  secondary  causes  are  some- 
times very  simple  to  prevent  and  certainly  very  cost  effective  if  it  saves  a  derailment.  Take 
one  factor  out  of  the  pie  and  one  doesn't  have  a  derailment.  So  keep  that  in  mind  in  your 
derailment  investigations  when  looking  at  possible  track  issues  (which  you  guys  are  dealing 
with)  or  if  you  are  dealing  with  car  issues  or  train  handling  issues.  Try  to  come  up  with  the 
multiple  issues  that  are  surrounding  the  case. 

As  Ken  said,  I  have  spent  most  of  my  career  in  the  area  of  derailment  investigation. 
Luckily,  I  have  done  it  from  a  very  objective  viewpoint.  When  I  worked  at  the  Southern 
Railway  and  then  Norfolk  Southern,  I  was  in  the  operation  and  research  group  and  we  could 
take  a  fairly  objective  look  at  derailments.  We  weren't  really  working  for  the  track  side  or  the 
mechanical  side  or  the  transportation  side.  So  it  really  opened  my  eyes  to  this  whole  issue  of 
multiple  causes.  I  started  seeing  how  all  these  pieces  have  to  come  together  for  us  to  have  an 
accident. 

Quite  frankly,  we  all  have  pretty  good  systems  and  backup  systems  out  there.  A  failure 
in  only  one  area,  (for  example,  marginal  track  conditions),  generally  doesn't  get  us  into  trou- 
ble. But  when  that  marginal  freight  car  comes  along  or  that  engineer  applies  too  much 
dynamic  brake,  et  cetera,  and  we  have  a  bit  of  marginal  track  —  that's  where  we  get  into 
trouble. 

That's  why  I  am  here  —  to  talk  a  little  bit  about  some  of  these  interaction  issues  and 
specifically  what  I  see  on  the  track  side  that  relates  to  your  daily  work. 

I  want  to  discuss  root  cause  analysis  using  a  few  slides,  which  are  generic  to  the  indus- 
try. I  want  to  emphasize  the  importance  of  scaling  away  some  of  the  BS  in  these  derailment 
causes  and  getting  down  to  the  root  of  what  caused  it. 

Secondly,  I  am  going  to  talk  about  some  issues  relating  to  curve  elevation  and  cross 
level  in  curves.  Again  I  see  this  coming  back  to  haunt  us  time  and  again.  We  may  have  some 
over  elevation  in  curves  or  cross  level  variation  in  curves  and,  wham,  we  are  on  the  ground 
with  one  of  these  long  tri-level  cars.  How  does  that  happen?  Well,  you  think  to  yourself,  the 
track  was  within  FRA  standards  so  why  are  we  on  the  ground? 

Third,  I  wish  to  discuss  what  has  turned  out  to  be,  in  the  last  year  or  two,  a  very  contro- 
versial area  in  the  industry  and  that's  the  issue  of  this  rail  rollover  business.  Some  of  you  may 
have  heard  the  AAR  talk  about  rail  rollover.  Really,  the  controversy  involves  some  practices 
that  we  have  been  doing  for  a  long  time.  One  is  rail  grinding.  Everybody  knows  rail  grinding 
is  a  very  good  thing  to  do,  but  if  it  gets  a  bit  over-aggressive,  it  can  lead  to  precipitating  rail 
rollover  derailments.  People,  particularly  on  the  track  side,  are  very  interested  in  how  this  can 
happen. 

Another  issue  that  comes  into  play  in  these  rail  rollover  derailments  is  track  lubrication. 
Many  people  wonder  how  can  that  happen.  Lubrication  must  be  good.  I  want  to  highlight  a 
little  bit  of  that  for  you  today  as  well. 

What  is  root  cause  analysis?  It's  getting  down  to  the  basics.  As  I  said,  it's  stripping 
away  some  of  the  BS  that  you  sometimes  see.  If  you  review  the  FRA  reports  in  many  derail- 
ments, the  derailment  causes  that  they  put  in  there  don't  tell  you  a  thing  about  what  caused  a 
derailment.  They  describe  very  well  what  happened.  The  rail  rolled  over  or  excessive  slack 
action  occurred.  But  that  doesn't  tell  you  what  caused  it.  That  doesn't  tell  you  the  bottom  line 
of  really  what  is  behind  that  resulting  action. 

I  would  like  to  call  root  cause  analysis  R  cubed  analysis  meaning  if  you  don't  get  down 
three  layers  in  a  derailment  investigation,  you  are  really  not  doing  your  job.  That's  getting 
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down  to  first  defining  what  happened.  Perhaps  a  quasi  cause  will  come  forth.  Then  you  strip 
that  away  to  the  second  layer.  Then  you  finally  get  down  to  the  third  layer.  There  you  are 
really  starting  to  hit  pay  dirt  in  terms  of  what  can  be  done  to  correct  the  problem. 

Those  first  causes  that  we  come  up  with  generally  don't  lead  to  fixing  the  problem.  Most 
derailments,  I  feel,  can  be  traced  back  to  a  human  failure  in  some  way,  shape,  or  fashion  for  a 
broken  rail  derailment.  People  say  it's  a  broken  rail.  What  can  we  do  about  that?  As  you 
know  in  the  track  business  there  are  a  lot  of  things  you  can  do.  Were  your  inspection  intervals 
correct?  Did  the  Sperry  car  have  the  right  system  on  it?  Were  the  heads  aligned  properly? 
Were  you  inspecting  at  the  correct  intervals  for  the  MGT  on  that  territory?  Things  like  that 
can  influence  the  probability  of  detecting  broken  rails  and  getting  them  fixed  before  they  hap- 
pen. 

This  slide  is  an  example  of  what  I  am  talking  about.  Take  the  rail  rollover  as  a  cause. 
You  get  to  a  derailment  site.  You  see  the  high  rail  or  low  rail  rolled  over.  A  lot  of  people  stop 
right  there.  Rail  rollover  is  a  derailment  cause  I  think  on  the  FRA  form  and  one  of  the  codes 
that  you  can  use.  That's  great.  You  have  defined  what  happened.  That  is  a  good  description 
of  what  happened,  but  it  doesn't  tell  you  what  really  caused  that  rail  to  roll.  If  you  get  down 
to  some  of  the  secondary  causes  that  people  might  come  up  with,  you  see  things  like  we  had 
a  high  buck  force  or  that  the  old  hog  head  had  800  amps  dynamic  brake  and  we  can't  build  a 
rail  structure  to  hold  that  kind  of  force.  Maybe  we  had  weak  timber.  Weak  timber  is  obvious- 
ly a  possible  cause  for  derailments  involving  timber  fastening  systems.  Maybe  we  have  even 
identified  curve  worn  rail  as  one  of  the  issues.  That's  very  possible.  I'll  show  you  in  a  few 
minutes  how  curve  worn  rail  can  help  or  precipitate  a  rail  rollover  derailment  if  it  gets 
beyond  many  of  the  condemning  limits  that  most  of  us  use  —  that  being  a  1/2  inch  to  5/8 
inch  of  gauge  face  wear. 

Now  let's  look  at  the  third  level.  What  caused  the  high  buck  force?  That  could  have 
been  a  combination  of  poor  train  makeup,  maybe  poor  training  of  the  engineer,  or  perhaps 
just  normal  operating  practices.  Maybe  that  engineer  was  trained  at  Overland  Park  eight  years 
ago  how  to  handle  a  grain  train,  but  he  hasn't  seen  a  grain  train  in  eight  years.  Now  you  give 
him  a  100-car  grain  train  to  handle.  Off  he  goes  with  it  and  screws  up  a  little  bit.  You  can 
start  stripping  away  from  that  high  buck  force  and  really  get  to  a  root  cause. 

Look  at  weak  timber.  What  could  be  the  cause  of  weak  timber?  Maybe  it's  poor 
drainage,  or  clogged  culverts.  Perhaps  it's  spike  kill  from  respiking  the  ties  in  curve  worn 
rail.  Again  some  of  the  root  causes  might  be  lack  of  inspection  or  lack  of  a  very  good  rail 
replacement  program. 

The  point  is  strip  away  and  get  away  from  the  descriptive  causes  at  the  top  and  even  the 
secondary  stuff.  Really  get  into  the  root  cause  to  get  to  things  that  you  can  fix  so  you  are  not 
out  there  again  in  the  middle  of  the  night  in  the  rain  and  sleet  picking  up  a  derailment. 

As  I  said  earlier,  most  derailments  are  rarely  caused  by  one  factor.  Most  derailments  do 
have  multiple  causes  involved.  Again,  I  am  not  trying  to  give  you  a  cop  out  so  that  you  can 
tell  your  boss  you  can't  figure  it  out  or  even  that  it's  a  little  bit  of  this  or  that.  But  I  think  it  is 
incumbent  upon  us  to  identify  the  primary  cause  and  certainly  to  come  up  with  in  any  derail- 
ment two  or  three  secondary  or  root  causes  that  are  also  contributory.  As  I  said,  any  one  of 
them  might  be  enough  to  fix  the  problem  and  prevent  it. 

Many  root  causes  boil  down  to: 

1.  Inadequate  standards.  Often  if  we  have  good  standards,  it's  a  lack  of  compliance 
with  the  standards. 

2.  Failure  to  follow  standards  or, 

3.  Lack  of  formal  structure  to  implement  standards.  Again,  that  gets  back  to  the 
human  factor  side. 

Frequently,  we  on  the  track  side,  have  a  very  thick  book  of  maintenance-of-way  stan- 
dards; which  is  great.  But  sometimes,  perhaps,  we  slip  up  and  don't  follow  even  the  standards 
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that  we  have.  One  should  continually  compare  his  standards  vis-a-vis  against  the  industry. 
These  kinds  of  meetings  are  great  for  doing  that.  Look  at  best  practices.  What  are  the  other 
guys  doing  out  there?  Do  your  standards  meet  the  industry  standards  in  most  ways?  Then 
sometimes  it  is  just  lack  of  a  formal  structure.  There  are  standards,  but  there  isn't  the  struc- 
ture for  implementing  them  or  maintaining  compliance.  This  is  what  most  of  the  root  causes 
eventually  boil  down  to.  When  you  scrape  away  all  the  BS  and  all  the  phraseology,  you  get 
down  to  these  three  basic  issues. 

Now,  let's  get  to  something  that  might  interest  you  a  little  more  and  that's  some  of  the 
curve  issues  relating  to  cross  level  and  super  elevation  in  curves.  These  are  some  of  the  topics 
that  I  find  coming  up  time  and  again  in  curve  related  derailments.  The  first  is  that  most  rail- 
roads elevate  their  curves  somewhere  between  one  and  two  inches  on  balance.  Anybody  still 
elevating  at  equilibrium  here  on  passenger  operations?  Is  that  kind  of  the  standard  where 
most  of  you  fall?  What  is  the  reason  for  doing  that?  Why  do  we  elevate  to  one  to  two  inches 
on  balance? 

The  reason  we  underelevate  a  track  or  unbalance  it  is  to  accommodate  slower  speed 
trains.  Just  because  a  timetable  says  it's  a  60  mile  an  hour  railroad,  a  1 15-car  coal  train  isn't 
going  to  go  up  that  mountain  at  60  miles  an  hour.  So  we  compensate  for  that.  You  guys 
learned  early  on  to  take  a  little  elevation  out  of  the  curve  to  keep  things  at  a  happy  medium. 
That  is  a  very  good  practice.  I  do  find  curves  that  are  overelevated  are  often  the  ones  that 
seem  to  have  the  rock  off  and  rail  climb  type  derailments. 

Now,  one  of  the  ways  that  you  can  look  for  curves  that  may  be  overelevated  is  to  look  at 
the  low  rail.  With  a  low  rail  that  has  become  corrugated,  battered,  or  heavily  spalled  on  the 
running  surface,  you  will  see  much  pitting  and  cracking  on  the  running  surface.  That  is  a 
pretty  good  barometer  that  the  curve  may  be  overelevated.  In  other  words,  these  symptoms 
are  caused  by  high  contact  stresses.  That's  coming  about  because  more  of  the  vertical  weight 
is  being  thrust  upon  the  low  rail.  And  instead  of  the  rail  seeing  a  30,000  pound  wheel  load, 
the  low  rail  is  loaded  by  38,000,  40,000,  or  42,000  pounds  at  times;  hence  the  crushing  and 
the  spalling  of  the  low  rail. 

Simultaneous  to  the  application  of  the  additional  vertical  loading  of  the  low  rail  is  the 
reduction  of  vertical  loading  applied  to  the  high  rail.  A  few  extra  inches  of  elevation  results  in 
a  reduction  of  5  to  10  kips  of  base  loading  on  the  high  rail.  Along  comes  a  car  with  some 
instability  or  a  bit  of  rocking  yielding  wheel  lift  and  off  it  comes.  That's  why  I  see  many 
derailments  happen  in  curves  with  too  much  superelevation. 

Now,  superelevation  must  be  based  on  typical  operating  speeds.  I  say  typical,  and  I 
emphasize  that,  because  often  we  balance  a  curve  on  timetable  speed.  The  timetable  says  50 
or  60  and  that's  what  we  set  our  elevation  at.  But  we  have  to  think  what  are  the  typical  trains 
really  operating  at  over  this  territory?  If  you  are  on  an  ascending  grade  of  .5  percent,  you  are 
going  to  find  a  predominance  of  trains  are  down  in  the  35  miles  an  hour  regime  and  not  at  the 
50  or  55  miles  an  hour  regime.  So  take  a  look  at  what  real  speeds  actually  are.  Ask  your  oper- 
ating people.  Pull  some  speed  tapes  or  do  your  own  track  side  investigation.  Be  sure  you  are 
setting  your  curve  elevations  to  operating  speeds  and  not  necessarily  timetable  speeds. 

The  other  thing  that  often  gets  one  in  trouble  is  bunching  up  against  the  curve's  speed 
restriction.  Consider  a  30  mile  an  hour  curve  in  the  middle  of  a  55  mile  an  hour  territory  with 
additional  adjacent  curvature.  Trains  are  going  to  be  decelerating  for  that  mile  or  two  preced- 
ing the  30  mph  curve.  Rather  than  running  at  55  mph  through  the  adjacent  territory,  they  are 
probably  operating  through  those  curves  at  35  mph.  Or  if  they  are  coming  out  of  that  curve, 
they  are  going  to  be  accelerating.  Just  because  the  timetable  says  the  speed  limit  starts  at  55 
at  the  end  of  this  curve,  I  wouldn't  think  about  elevating  those  additional  curves  for  55  mph. 

Although  if  you  are  running  commuters  and  passenger  trains  or  equipment  that  can 
accelerate  quickly,  certainly  take  this  factor  into  account.  Another  point  is  to  watch  out  for 
uphill  versus  downhill  speeds.  Obviously  if  you  penalize  the  downhill  trains,  you  might  run 
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into  line  capacity  issues.  If  we  have  a  piece  of  railroad  on  a  .8  or  .9  percent  grade  and  it  is  a 
50  mile  an  hour  railroad  by  timetable  speed,  you  know  those  uphill  trains  may  not  be  doing 
55  miles  an  hour.  Take  a  look  again  at  what  the  uphill  trains  are  doing,  what  the  downhill 
trains  are  doing,  and  try  to  come  up  with  a  happy  medium. 

On  the  railroads  that  I  work  with,  we  have  the  operating  boys,  believe  it  or  not,  adjust 
their  speed  limits  to  penalize  the  downhill  train  five  or  ten  miles  an  hour.  This  gives  you  guys 
a  bit  of  a  break  on  maintaining  your  track  to  an  elevation  that  you  can  live  with  day  in  and 
day  out.  That's  a  real  tough  order  for  the  track  guys  to  have  to  deal  with  —  a  downhill  train  at 
45  and  an  uphill  train  at  20.  That  puts  you  between  a  rock  and  a  hard  place  in  setting  eleva- 
tions. I  suggest  you  work  with  your  operating  guys  to  try  to  get  the  speed  limits  mitigated 
where  you  fall  into  a  happy  medium.  That  will  minimize  your  derailment  potential. 

We  talked  about  how  overelevation  primarily  causes  a  loss  of  vertical  load  because  it 
throws  more  of  the  weight  on  the  low  rail  and  reduces  wheel  load  off  the  high  rail.  Any  little 
bounce  that  comes  along  (i.e.,  dips  in  the  low  rail.  I  say  dips,  but  they  could  be  low  joints, 
could  be  soft  spots,  or  a  little  bit  of  mud  pumping),  makes  wheel  lift  more  prone.  As  you  all 
know,  water  tends  to  run  downhill.  Mud  tends  to  accumulate  on  the  low  rail  of  the  curve 
especially  in  cuts  where  drainage  might  be  questionable.  Soft  spots  appear  there.  Many  peo- 
ple call  it  vertical  track  modulus.  The  track  gets  a  little  soft,  trains  start  beating  it  down  and 
these  little  dips  and  undulations  appear  in  the  low  rail. 

Over  elevation  of  the  high  rail  in  curves  produces  a  lower  vertical  track  modulus  in  the 
low  rail  side  because  of  the  higher  contact  stresses  to  which  the  rail  and  ultimately  the  track 
structure  is  subjected.  This  beats  that  low  rail  down  until  we  need  the  welders  in  there.  These 
low  areas  initiate  rocking  action. 

Again,  because  of  being  overelevated,  you  are  behind  the  eight  ball  when  it  comes  to 
wheel  loads.  Especially  look  out  for  harmonic  patterns.  Watch  for  mud  areas  and  low  rail  on 
curves  that  seem  to  fit  a  kind  of  harmonic  pattern  when  doing  your  inspections.  These  pat- 
terns tend  to  match  up  with  the  harmonic  patterns  of  the  car  springs.  That's  when  these  rock 
and  roll  situations  occur.  Yes,  they  may  not  be  FRA  condemnable  defects.  The  cross  level 
may  not  qualify  for  an  FRA  defect,  but  if  it  is  in  a  harmonic  pattern  and  the  right  car  combi- 
nation comes  along,  off  she  climbs. 

When  we  do  our  derailment  investigation,  we  see  these  dips  or  perturbations,  these  out- 
ward thrusts  and  downward  thrusts  of  the  rail  sections.  I  know  many  track  guys  lay  out  their 
stations  after  a  derailment  pretty  much  in  sync  with  15  1/2  foot  stations.  A  lot  of  the  old  wise 
roadmasters  will  see  a  dip  and  say,  "Let's  start  our  stationing  right  here."  So  then  they  take 
the  next  one  at  the  designated  interval.  Well,  they  missed  this  low  spot  here.  You  go  out  there 
and  look  at  it  and  wonder  why  didn't  it  show  up  on  the  track  profile.  Well,  it  wasn't  a  station. 
It's  one  of  the  tricks  they  play.  I  find  time  and  again  after  doing  a  simulation  on  a  derailment 
from  which  we  can't  come  up  with  anything.  We  go  out  and  actually  look  at  the  track  and 
find  that  there  are  low  spots  that  we  didn't  pick  up  on  the  cross  level  measurements.  These 
are  the  things  that  cause  our  cars  to  get  into  some  funny  motions. 

This  is  a  low  rail  of  a  curve.  You  can  see  how  it  is  flattened  out  in  sections.  Again,  this 
is  one  of  those  telltale  signs  that  indicate  there  may  be  overelevation  in  a  curve  and  there  may 
be  some  rocking  and  rolling  going  on. 

Here  is  a  case  that  I  found  quite  interesting.  A  few  years  ago,  we  had  jointed  rail  territo- 
ry. To  orient  you,  I've  provided  a  chart  of  the  elevation  of  the  curve  in  inches  versus  the  sta- 
tions. I  think  everybody  in  the  room  is  familiar  with  15  1/2  foot  stations  for  laying  out  profile 
after  a  derailment.  The  train  is  coming  from  this  direction  (right  to  left).  Station  zero  is  our 
point  of  derailment.  We  have  the  various  cross  level  measurements  that  were  taken.  Some 
were  taken  on  the  day  of  the  derailment  with  no  load.  A  few  days  later,  we  had  another  series 
of  measurements  taken.  These  have  been  plotted.  There  are  some  daily  differences  between 
loaded  and  unloaded  profiles  and  the  time  that  it  was  taken;  but  pretty  much  it  is  following  a 
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pattern.  It  doesn't  look  too  bad  if  you  look  at  it.  It's  nominally  a  four-inch  elevated  curve,  but 
we  have  a  little  bit  of  variation.  Look  at  the  pattern. 

Here  are  some  little  red  bars.  They  indicate  areas  that  I  identified  as  mud  pumping 
through  a  series  of  two  or  three  ties  in  a  row  where  we  had  significant  mud  problems.  Notice 
how  the  mud  problems  correspond  to  some  of  the  cross  level  deviations.  In  other  words, 
where  high  cross  level  existed,  it  usually  corresponds  to  a  low  spot  on  the  low  rail.  It's  usual- 
ly not  the  high  rail  going  up.  It's  usually  the  low  rail  going  down  that  causes  these  high  cross 
levels.  Notice  also  the  points  of  high  cross  level  and  how  they  correspond  to  the  mud  pump- 
ing areas. 

We  modeled  this  track  using  the  new  car  model  —  the  vehicle  dynamics  model.  We 
simulated  low  spots  in  the  areas  corresponding  to  the  track  variation.  This  represents  the  sim- 
ulation work  we  can  do  these  days  to  really  get  a  handle  on  how  a  given  car  will  perform  over 
a  given  piece  of  track.  Twenty  years  ago,  we  didn't  have  these  kinds  of  tools.  But  today  we 
have  simulation  models  where  we  can  take  a  given  car  and  simulate  say  a  covered  hopper 
with  tight  side  bearings  on  the  A  end,  and  with  a  wedge  rise  on  the  B  end,  and  with  a  funny 
wheel  profile.  We  can  simulate  all  of  these  parameters.  We  can  take  the  track  with  this  given 
cross  level,  with  this  alignment  problem,  with  this  curve  problem,  or  whatever  it  is;  and  simu- 
late that  track  and  that  car  on  that  track  at  the  speed  at  which  it  derailed  to  see  how  it  per- 
formed. 

We  have  done  a  new  car  simulation  and  the  only  thing  I  will  show  you  is  this  is  the  ver- 
tical wheel  load  on  the  trailing  truck  that  derailed.  Notice  as  the  car  entered  into  this  track 
section,  the  car  rocked  back  and  forth  and  the  vertical  wheel  loads  were  swinging  from  about 
20,000  to  30,000  pounds. 

Look  what  happens  at  the  point  of  derailment.  It  occurred  at  a  pretty  low  spot  where  the 
vertical  wheel  loads  dropped  down  to  about  15  kips.  At  the  point  of  derailment,  the  L/V  ratio 
increased  significantly  as  well.  So  we  pinpointed  exactly  how  track  cross  level  can  have  an 
influence  on  vertical  wheel  loads. 

In  my  view,  these  track  cross  level  perturbations  were  not  FRA  defects.  But  it  turned  out 
this  particular  car  that  derailed  had  a  twist  in  the  car  and  had  some  tight  side  bearings  on  one 
end.  We  came  up  with  that  being  the  primary  cause.  However,  I  am  trying  to  illustrate  how 
some  minor  track  fluctuations  can  take  the  marginal  car  and  put  it  in  the  ditch. 

Here  we  see  a  case  with  the  side  bearing  clearances  measured  to  model  the  same  vertical 
wheel  loads.  At  the  point  of  derailment,  you  see  they  are  dropping  down  to  a  minimum  right 
here  and  obviously  the  L/V  ratio  is  doing  the  same  thing.  We  can  determine  the  critical  speed 
for  this  particular  curve  by  plotting  speed  against  the  L/V  ratio.  You  can  see  for  the  speed 
range  between  15  miles  an  hour  to  35  miles  an  hour,  the  maximum  level  of  L/V  ratio  occurs 
at  about  23  miles  an  hour.  Maybe  some  of  you  have  seen  these  types  of  studies  for  the  critical 
rocking  speed  for  a  car.  You  have  probably  heard  it  range  somewhere  from  15  to  25  miles  an 
hour  and  that's  true  for  the  most  part.  It  is  always  important  to  look  at  the  individual  car  and 
its  truck  spacing  and  the  type  of  springs.  Was  it  D3  or  D5?  How  was  that  influenced  by  the 
track  perturbations?  We  found  here  that  the  critical  speed  was  right  at  23  and  lo  and  behold 
the  train  was  operating  dead  on  23  miles  an  hour.  So  we  had  that  particular  combination.  We 
had  the  right  speed,  the  right  car,  at  the  right  point  in  the  track,  and  there  it  went. 

Here,  we  have  a  loaded  coal  train  coming  into  a  curve  and  I  have  plotted  the  actual 
curve  ordinate  measurements  represented  by  the  little  asterisk  line.  We  can  see  that  it  is  nom- 
inally about  a  five  degree  curve.  We  are  entering  into  the  spiral.  The  other  line  with  the  little 
dots  on  it  is  the  actual  cross  level  of  the  curve.  Notice  on  the  spiral  for  this  particular  curve 
that  it  was  just  borderline  as  being  an  FRA  alignment  change  in  elevation  defect  for  this  class 
of  track.  It's  right  in  the  spiral,  which  is  a  critical  region. 

We  did  some  simulations  on  this  derailment.  We  started  at  10  miles  an  hour,  because  we 
weren't  sure  of  the  speed  of  this  train.  We  wanted  to  see  if  there  was  a  critical  rocking  speed 
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for  this  particular  car  on  this  curve.  So  we  started  phasing  through  all  the  speed  ranges.  We 
started  out  at  10  and  went  all  the  way  to  30.  We  did  a  series  of  these  and  found  out  that  when 
we  got  down  to  about  15  or  14  miles  an  hour,  things  started  going  unstable  on  us.  These  are 
plots  of  vertical  wheel  loads.  They  are  fairly  stable  at  other  speeds  and  then  all  of  a  sudden 
we  get  down  here  and  we  start  hitting  the  number.  That  was  the  speed  that  the  train  was  oper- 
ating at.  Once  again,  we  were  able  to  predict  that  particular  car  on  that  particular  low  spot. 
We  also  identified  on  that  car  a  side  bearing  clearance  issue. 

Again,  I  want  to  show  you  folks  that  sometimes  these  little  marginal  track  problems  will 
be  found  by  the  marginal  freight  car  and  off  we  go  calling  in  Hulcher  and  our  cranes.  This 
was  an  interesting  one  because  the  curve  had  3  1/4  inches  nominal  superelevation  in  it.  We 
found  out  that  the  curve  should  have  had  about  an  inch  of  superelevation.  This  gets  back  to 
overelevating  the  curve.  I  am  not  saying  three  inches  was  wrong.  You  could  legally  have 
three  inches  in  that  curve.  But  that  wasn't  the  curve  these  trains  would  operate. 

Here'a  a  branchline  going  into  a  power  plant.  For  this  situation,  it  is  a  bit  unusual  to  ele- 
vate at  3  1/4  inches.  When  we  elevated  the  curve  at  one  inch  elevation,  the  wheel  loads 
remained  about  12,000  pounds.  Obviously  at  12,000  pounds,  we  aren't  going  to  have  a  rock- 
off  situation.  At  3  1/4  inches  we  have  an  L/V  of  over  1.5.  Many  of  you  in  the  audience  know 
that  L/V  ratios  are  a  good  barometer  of  wheel  climb  or  wheel  lift.  When  we  did  it  with  the 
one  inch  we  kept  about  12,000  pounds.  Although  we  have  rocking  motion,  we  were  able  to 
keep  a  moderate  fairly  heavy  wheel  load  at  the  point  of  derailment.  We  didn't  lose  that  wheel 
and  we  didn't  rock  the  car  off.  Again,  it  showed  that  dropping  that  elevation  on  that  curve 
would  have  prevented  this  derailment.  Obviously  fixing  the  car  would  also  have  prevented 
the  derailment.  The  problem  is  you  guys  are  building  the  track  structure  out  there  and  plan- 
ning a  little  bit  for  the  cars  that  come  along  that  may  not  be  exactly  up  to  snuff  all  the  time. 
That's  certainly  reality. 

A  final  suggestion.  Whenever  you  do  have  a  derailment,  I  think  it's  very  important  to 
plot  out  track  cross  level  and  ordinate  measurements  and  take  a  look  at  them  visually. 
Everybody  fills  these  forms  out.  You  have  all  seen  them.  CSX,  Norfolk  Southern,  Union 
Pacific,  all  have  these  forms  with  20  stations  down  the  left-hand  side.  You  put  in  all  the  little 
numbers.  I  don't  know  about  you  guys,  but  I  can  look  at  numbers  all  day  and  really  not  see  a 
pattern.  If  you  plot  them  out  on  a  simple  piece  of  graph  paper  or  if  you  are  fancy  enough  to 
put  them  in  a  computer  spreadsheet  and  plot  them  out,  the  patterns  often  jump  right  out.  Also 
place  the  car  on  the  cross  level  notes  with  the  wheel  spacing  as  it  was,  whether  it's  a  66-foot 
truck  center  or  a  40-foot  truck  center,  et  cetera.  Put  it  on  there  at  the  point  of  derailment. 
Look  to  see  if  twist  or  cross  level  variation  could  be  occurring  on  the  car. 

As  I  mentioned  earlier,  it's  always  a  good  idea  to  pick  up  these  mud  areas  and  things 
when  you  are  doing  your  station  measurements.  It  may  not  fall  on  station  two,  but  if  between 
station  two  and  three  a  mud  hole  or  a  really  low  joint  exists,  pick  that  one  up  and  try  to  get 
those  situations  fixed. 

I'll  finish  up  with  low  rail  rollover.  Low  rail  rollover  has  become  a  very  controversial 
issue  in  our  industry.  There  has  been  a  lot  of  talk  in  the  last  year  or  two  about  low  rail 
rollover.  We  seem  to  be  having  a  lot  of  these.  This  summer  we  had  four  of  them  out  west  that 
I  was  involved  with  and  maybe  some  of  you  know  of  even  more.  Because  of  the  extremely 
dry  summer  out  in  California,  Oregon,  Nevada,  and  those  areas,  we  came  up  with  four  low 
rail  rollover  derailments.  Yes,  I  think  they  are  related  to  the  weather.  They  seem  to  occur  in 
the  hot,  dry  months  and  I'll  get  into  the  reasoning  behind  this  in  a  minute. 

There  are  things  that  we  can  do  to  prevent  these  derailments  though.  The  four  areas  I 
want  to  talk  about  are: 

1 .  Track  fixation. 

2.  Loss  of  steering  of  the  truck. 

3.  Warped  truck  conditions. 
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4.  How  wheel  rail  profiles  and  grinding  patterns  influence  a  propensity  for  having 
these  rail  rollover  derailments. 

We  seem  to  miss  some  of  the  low  rail  rollover  derailments  because  you  go  to  the  derail- 
ment site  and  after  the  low  rail  rolls  typically  the  high  rail  goes,  too.  Out  at  the  derailment 
site,  you  see  both  rails  spread  and  laid  over.  The  conclusion  automatically  drawn  is  the  high 
rail  went  because  the  highest  forces  are  on  the  high  rail  and  that's  always  the  one  that  will  roll 
first.  But  if  you  really  start  looking  at  some  of  these  rollover  derailments,  I  think  you  will  find 
that  it's  the  low  rail  that  precipitated  or  started  the  derailment  and  then  the  high  rail  followed. 
Get  down  on  your  hands  and  knees  and  look  for  where  that  first  drop  mark  is  on  the  web  of 
your  rail.  See  if  it's  not  the  low  rail  side. 

With  track  fixation  issues  we  have  a  couple  things  to  discuss.  Spike  kill  is  obviously 
one.  To  be  honest  with  you,  when  the  rail  starts  to  roll,  the  spikes  don't  really  add  a  whole 
lot,  but  they  are  our  last  line  of  defense.  The  primary  thing  that  keeps  rail  from  rolling  is 
weight  on  the  rail.  The  vertical  wheel  load  is  what  keeps  the  rail  in  place.  We  can  run  a  rail- 
road without  spikes  if  we  wanted  because  the  weight  on  the  rail  is  what  keeps  it  in  place. 
Once  we  start  moving  that  weight  around  and  once  we  cant  the  rail;  then  the  spikes,  our  clips, 
or  our  fasteners  become  the  last  line  of  defense.  It  is  shown  that  they  can  contribute  several 
thousand  pounds  of  positive  vertical  hold  down.  If  the  spikes  are  good  and  are  well  anchored 
in  the  timber,  they  can  keep  that  rail  in  place. 

Many  of  you  might  have  encountered  raised  spikes  after  they  work  their  way  out  of  the 
spike  holes  due  to  spike  killing.  Sometimes  if  ballast  is  left  up  high,  it  will  work  up  under  the 
head  of  the  spike  and  work  it  up.  Our  studies  show  after  as  little  as  1/2  to  3/4  of  an  inch  of 
spike  lift,  you  have  lost  vertical  hold  down.  It's  gone.  It's  worthless.  If  you  let  that  rail  cant 
that  much,  it's  going  to  pull  the  spike  out.  So  it's  important  to  have  those  spikes  down  firmly 
against  the  base  of  the  rail  with  maybe  1/1 6th  of  an  inch  breathing  room.  But  certainly,  if  the 
spikes  get  up  1/2  an  inch  or  more,  they  have  theoretically  lost  their  holding  ability  and  you 
have  rail  rollover. 

With  regards  to  differential  plate  cutting,  many  of  you  know  on  the  high  rail  and  low  rail 
you  will  get  more  cutting  to  the  field  side  of  your  plate.  Sometimes  as  you  start  to  cant  that 
plate  you  predispose  that  rail  to  roll  over.  You  set  it  up  in  a  geometry  pattern  where  it  is  easi- 
er to  flop  over.  Some  of  you  guys  out  on  the  western  regions  in  the  Mojave  Desert,  might 
have  seen  the  same  phenomena  with  sand  building  up  under  your  rail  base.  I  have  heard  of 
ice  in  Canada  building  up  under  the  base  of  the  rail;  thereby  canting  the  rail  which  predispos- 
es it  to  rail  rollover. 

Rail  section  can  influence  rail  rollover.  We  found  that  one  pattern  that  seems  to  show  up 
in  rail  rollover  is  the  1 19-pound  pattern.  I  don't  think  it  has  high  usage.  But  it's  a  high  section 
with  a  5  1/2  inch  base.  Obviously  considering  the  balancing  of  forces,  the  greater  leverage 
lateral  loads  get,  the  easier  it  is  to  roll  the  rail. 

Lastly,  we'll  discuss  premium  fasteners.  I  have  never  seen  a  rail  rollover  on  premium 
fasteners  and  we  have  done  a  lot  of  research.  Obviously  some  of  you  know  about  the  double- 
stack  derailments  that  have  occurred  in  our  country  over  the  last  three  or  four  years.  We  have 
never  had  a  double-stack  roll  the  rail  on  Pandrol  clips,  or  McKays.  It  is  always  wood  tie  cut 
spike  construction.  A  lot  of  railroads  have  gone  to  premium  fasteners  and  clips  and  different 
types  of  things  on  their  curves  of  five  or  six  degrees  or  more.  Seemingly  they  are  having 
great  luck. 

The  old  cut  spike  is  not  a  bad  thing  but  with  the  wheel  loads  that  we  are  running  now 
from  125-ton  cars  (and  we  are  looking  at  300,000  pound  load  cars),  I  am  not  sure  the  cut 
spike  is  going  to  make  it  in  the  future.  We  have  to  start  looking  at  some  premium  fastener 
systems  and  concrete  ties,  et  cetera. 

Here  is  your  typical  raised  spike  obviously  caused  by  the  split  tie  and  it  has  worked  its 
way  up.  We  have  raised  spikes  on  both  the  outside  and  inside  of  this  curve.  If  you  are  on  your 
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track  patrols  out  there  and  you  see  these  raised  spike  conditions,  plug  them  and  get  them  back 
down. 

This  is  the  low  rail  on  a  double-stack  route.  I  am  going  to  show  you  how  the  low  rail  is 
the  rail  that  is  more  likely  to  roll  in  a  curve  than  the  high  rail.  Many  of  you  are  sitting  there 
asking  what  I  just  said.  It's  the  low  rail  that  is  more  susceptible  to  roll  over  than  the  high  rail. 
There  are  higher  forces  canting  that  low  rail  than  there  are  on  the  high  rail.  These  forces  on 
curves  like  this  one  will  be  able  to  pull  those  spikes  up.  Once  the  spikes  are  up  about  half  an 
inch,  they  are  gone.  They  are  not  going  to  do  much. 

Again,  if  this  condition  is  found,  get  them  plugged,  get  them  fixed,  and  maybe  even  go 
to  a  premium  fastener  if  needed.  Obviously  with  spike  kill  condition  or  a  rotted  tie,  the  tie  is 
no  good  and  it  is  not  going  to  let  that  spike  do  its  job.  Plate  cutting,  differential  movement  or 
evidence  of  plate  movement  in  a  rail  rollover  derailment  is  key  evidence  of  spike  kill.  Those 
spikes  have  lost  their  grip  on  the  wood  fiber  and  are  moving  around  in  there. 

How  about  loss  of  steering?  This  gets  down  to  grinding  and  gauge  face  lube  issues. 
What  is  loss  of  steering?  As  you  know,  when  a  wheel  traverses  a  curve,  something  is  going  to 
happen  for  that  wheel  to  steer.  In  real  simple  terms,  the  high  side  of  the  wheel  must  get  a  little 
fatter  than  the  low  side  if  you  want  to  steer  it  around  the  curve.  That's  why  a  wheel  is 
tapered.  If  you  push  it  through  the  fat  part  of  the  radius  or  the  root  of  the  wheel  flange  on  the 
high  side,  you  move  it  out  to  the  low  side  on  the  field  side  of  the  low  rail  and  that  creates  a 
fatter  diameter  on  the  high  rail  and  a  skinny  diameter  on  the  low  rail.  That  wheel  will  steer 
itself  around  the  curve. 

A  great  example  of  the  above  is  to  take  a  tapered  styrofoam  coffee  cup  and  push  it  on 
the  carpet.  It  will  go  in  a  natural  circle  because  of  the  difference  in  diameters.  That's  what  the 
wheel  has  to  do. 

On  the  high  side  of  the  curve  we  want  to  get  a  fat  radius  and  a  low  radius  on  the  low 
side  of  the  curve.  This  combination  of  torques  will  act  to  steer  that  truck  around  the  curve. 

What  basically  occurs  when  we  take  this  difference  in  radius?  The  way  we  achieve 
steering  is  to  get  a  point  of  contact  somewhere  in  the  route  of  the  flange  where  we  create  a 
large  diameter  on  the  high  side.  If  we  come  along  with  either  excessive  gauge  corner  grinding 
or  hollow  worn  wheels;  we  come  up  with  what  is  called  two  point  contact.  Each  of  the  above 
situations  can  cause  this  condition.  You  can't  generate  wheel  radius  differential  with  two 
point  contact.  The  wheel  is  rolling  on  a  big  radius  at  this  point,  but  that  can't  support  much 
vertical  load  so  it's  basically  ineffective. 

Out  here,  we  are  on  a  fairly  small  radius.  So  when  two-point  wheel  contact  occurs,  the 
truck  doesn't  steer.  It  sits  there  and  sees  that  it  has  two  different  radii  and  hunches  down  and 
doesn't  steer.  This  causes  the  trucks  to  go  into  the  warp  mode  and  create  the  gauge  spreading 
forces.  The  truck  is  warped  coming  through  the  curve,  consequently  it's  causing  the  gauge  to 
spread  on  both  sides.  Now  a  lot  of  rail  guys  say  they  want  two  point  contact  because  they 
don't  want  to  have  shelling  on  the  high  rail  of  the  curve.  They  don't  want  TDs  to  form. 
That's  very  noble.  No  problem  with  that.  But  a  number  of  railroads  have  found  that  you  can 
grind  rail  and  achieve  a  single  point  of  contact  but  yet  still  spread  out  the  loads  such  that  con- 
tact stresses  are  minimized.  We  can  almost  have  our  cake  and  eat  it  too  with  judicious  grind- 
ing practices.  A  number  of  folks  have  taken  this  approach.  It  is  controversial  among  the  track 
guys  whether  or  not  to  cut  the  gauge  corner  heavily.  I  think  both  sides  have  their  valid  points. 
However,  we  do  know  that  excessive  gauge  corner  grinding  leads  to  two  point  contact  and 
can  get  one  into  trouble  by  precipitating  the  rail  rollover. 

The  other  primary  cause  of  two  point  contact  is  a  hollow  worn  wheel.  You  can  get 
wheel  profiles  that  hollow  out.  Compare  this  to  a  new  wheel  profile  with  a  nice  taper. 

We  had  a  derailment  this  spring  out  west.  It  was  obvious  we  had  two  point  contact  and 
the  rail  had  just  been  ground  the  week  before.  Everyone  thought  it  was  caused  by  rail  grind- 
ing. No,  it  wasn't.  When  we  really  looked  at  the  match  up,  it  was  the  wheels  that  were  hollow 
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worn.  The  rail  was  ground  exactly  the  way  it  should  have  been.  I  supported  the  grinding  pat- 
tern 100  percent.  It  was  the  wheel  that  caused  the  loss  of  contact  pattern.  It  was  very  signifi- 
cantly a  hollow  worn  wheel.  So  it  can  go  both  ways. 

Here's  another  example  of  two  point  contact.  We  have  a  point  of  vertical  contact  here 
and  a  point  of  contact  here  and  again  no  contact  between.  This  means  that  the  wheel  can't  roll 
on  this  radius  to  generate  the  necessary  steering. 

Here's  an  example  of  what  I  am  talking  about.  Here's  the  high  rail  of  a  curve.  This  is  the 
gauge  face.  Look  at  this  grinding  pattern  that  has  left  no  wheel  contact  in  this  region  at  all. 
This  rail  obviously  was  involved  in  a  derailment.  We  also  can  see  the  familiar  metal  lip  and 
flow  on  the  edge  of  the  gauge  face. 

Another  indication  that  the  wheels  aren't  steering  is  heavy  flow  on  the  gauge  face  of  the 
rail.  Look  up  here,  and  see  that  we  are  not  getting  much  wear.  Those  wheels  aren't  steering. 
When  they  don't  steer,  we  get  that  heavy  gauge  contact  or  flange  face  contact.  We  start  to 
peel  that  metal  right  off  the  face  of  the  rail. 

In  this  situation,  we  had  wheel  contact  up  in  here  and  wheel  contact  down  here  but  noth- 
ing right  where  we  want  it.  I  will  agree  with  you,  that  rail  isn't  going  to  develop  TDs,  but  we 
are  not  going  to  get  any  steering  either.  In  the  long  run  I  think  one  will  have  more  problems 
with  this  situation. 

The  other  factor  I  mentioned  was  truck  warping.  Normally,  we  want  a  wheel  truck  set  to 
go  around  the  curve  in  a  nominally  radial  position.  However,  without  steering,  the  truck  will 
get  into  this  warped  condition.  Both  wheel  sets  lead  and  trail,  take  a  high  angle  of  attack  and 
create  very  high  gauge  spreading  forces  on  both  the  high  rail  and,  very  importantly,  on  the 
low  rail. 

Some  of  the  things  that  also  cause  warp  trucks  on  the  mechanical  side  is  dry  center 
bowl,  tight  side  bearings,  lack  of  warp  restraint,  high  wedge  rise  and  hollow  worn  wheels. 
These  are  some  of  the  things  your  mechanical  brothers  should  be  looking  for  on  these 
rollover  derailments. 

Let's  face  it,  if  you  get  a  100-car  train  coming  through  a  curve,  only  one  car  is  going  to 
cause  the  rail  to  roll.  We  have  to  start  looking  at  that  car  as  to  why  that  car  rolled  the  rail  and 
why  the  other  99  came  through  okay.  I  bet  if  you  start  looking  you  are  going  to  find  some  of 
these  symptoms  on  it. 

Wheel/rail  profiles  is  another  issue  to  be  discussed  today.  Heavy  curve  worn  rail  is  more 
susceptible  to  rollover  because  heavy  curve  worn  rail  moves  the  vertical  load  point  further 
and  further  to  the  field  side.  The  further  over  the  vertical  load  point  moves,  the  less  influence 
that  the  vertical  load  has  to  prevent  the  rail  from  rolling.  We  see  this  frequently  in  rail 
rollover  derailments.  It's  often  the  rail  right  at  the  changeout  limits.  Sometimes  they  have  the 
new  rail  laying  there  in  the  ditch  ready  to  go  in. 

Field  side  contact  on  the  low  rail  is  an  issue  in  a  dry  low  rail  condition.  Look  at  what 
happens  on  the  high  rail  of  the  curve.  Hopefully  you  get  a  point  of  contact  in  here  some- 
where. That's  good.  No  problem.  That  generates  an  L/V,  but  it  takes  an  L/V  of  about  .6  to 
roll  over  the  rail.  Look  what  happens  on  the  field  side  of  the  low  rail.  Because  we  are  flang- 
ing, we  tend  to  pull  the  field  side  wheel,  the  low  rail  wheel  off  of  the  gauge  corner,  and  we 
get  contact  points  away  from  the  gauge  corner. 

The  required  L/V  for  rollover  on  this  particular  rail  was  .36.  Therein  lies  the  rub,  fel- 
lows. Everybody  thinks  it  takes  a  .7  or  .8  L/V  to  roll  the  rail.  But  looks  what  it  takes  on  the 
low  rail:  .36  or  .4.  Therefore,  the  low  rail  is  more  susceptible  to  roll  out  than  the  high  rail. 
This  is  simply  because  we  are  not  putting  a  vertical  load  on  the  gauge  face  on  the  low  side. 
We  are  putting  it  out  on  the  field  side  somewhere.  Think  about  what  happens  when  we  get  an 
old  hollow  worn  wheel  coming  along  with  what  is  called  a  false  flange.  That  is  riding  way 
out  here  somewhere.  I  have  seen  where  the  L/V  can  drop  to  as  low  as  .3  to  cause  rollover. 

Here's  an  example  of  what  I  am  talking  about.  On  the  high  rail,  the  wheel  is  typically 
flanging  which  is  good  and  the  vertical  forces  act  to  hold  the  rail  in  place.  On  the  low  rail 


184 


though,  with  a  hollow  worn  wheel,  we  are  getting  contact  way  out  on  the  field  side.  When 
that  wheel  flange  is  pulled  away  from  the  gauge  corner,  we  have  also  moved  vertical  load 
contact  significantly.  When  we  start  looking  at  the  vector  relationships,  we  see  that  this  is  not 
where  we  want  the  vertical  load  because  it  is  not  very  effective  in  holding  the  rail  and  pre- 
venting it  from  rolling. 

Here's  a  case  we  just  recently  investigated.  We  had  vertical  contact  way  up  from  the 
gauge  corner  and  we  had  obvious  two  point  contact.  The  required  L/V  dropped  down  to  .48 
in  this  case.  Again,  everybody  thinks  it  takes  an  L/V  of  .6  to  cause  rollover.  But  for  this  rail, 
the  rail  rolled  at  an  L/V  of  .48  because  of  its  heavy  gauge  face  wear. 

Here's  another  example  where  we  had  vertical  forces.  Look  at  the  high  rail.  Look  at  the 
wear  pattern.  This  is  right  on  the  condemning  limit.  We  had  the  vertical  forces  way  out  here 
instead  of  back  towards  this  region.  So  what  it  means  is  those  forces  are  passing  very  close  to 
the  base  and  they  don't  add  much  as  far  as  a  restraining  moment  or  a  torque  in  preventing 
that  rail  from  rolling  out.  That's  why  heavy  gauge  face  wear  on  the  high  side  of  the  curve 
often  precipitates  a  rollover  situation.  Extremely  dry  low  rail  is  also  a  factor.  Look  at  all  the 
little  metal  flakes.  That's  another  good  sign  that  the  wheels  aren't  curving  too  well.  You  have 
probably  seen  this  on  some  of  your  heavy  MGT  routes.  For  that  matter,  there  is  often  a  lot  of 
metal  flaking  on  both  the  high  and  low  rails. 

The  last  issue  I  want  to  address  is  a  very  critical  one.  This  is  the  one  that  has  everybody 
scratching  their  heads.  It  is  very  important  to  maintain  good  lubrication  on  the  low  rail  of 
curves.  I  know,  we  are  all  conditioned  to  lube  the  high  rail.  We  all  have  our  oilers  on  the  high 
rail  to  protect  it.  The  high  rail  is  the  rail  we  are  always  changing.  But  our  research  has  shown 
that  we  need  to  put  double-bladed  lubricators  out  there.  We  must  get  some  lube  down  on  that 
low  rail  surface.  Why?  These  gauge  spreading  forces  are  obviously  acting  on  both  rails.  Just  a 
little  bit  of  lubricant  on  the  low  rail  will  almost  entirely  mitigate  these  gauge  spreading 
forces.  You  still  may  have  the  warped  truck  conditions,  but  it's  not  going  to  cause  the  rail  to 
cant,  because  it  can't  creep  and  it  can't  make  that  contact  force  because  of  the  lubricant. 
Essentially,  the  wheel  will  slip  around  the  low  rail.  It  won't  be  causing  that  high  force  and 
that  high  scratching  noise  as  well. 

Examine  your  rail.  Get  out  there  and  walk  real  close  to  the  ball  of  the  low  rail.  Often 
we'll  see  sideways  scratch  marks  where  the  trucks  are  traversing  around  the  curve  and  they 
are  canting  that  rail  outwards.  And  then  that  rail  pops  back  under  load.  It  will  cause  a  lateral 
scratch  mark  on  the  head  of  the  rail.  Normally  you  see  longitudinal  marks  on  the  low  rail. 
Look  for  the  lateral  scratching  marks.  They  are  very  distinguishable  if  you  get  down  very 
close.  That  is  a  sign  that  you  need  some  lubricant  on  the  low  rail.  If  you  have  that  fish  scale, 
that  real  dry  condition  on  the  low  rail,  by  all  means  get  out  there  with  a  hi-rail  vehicle.  Be 
sure  you  are  dropping  a  bit  of  lube  on  the  gauge  corner  of  the  low  rail  as  well.  It  is  difficult  to 
lubricate  the  low  rail  because  the  wheel  flanges  don't  contact,  so  it  doesn't  carry  too  well. 
But  just  a  little  bit  of  lubricant  on  that  low  rail  will  go  a  long  way  towards  preventing  a 
rollover  derailment. 

Thank  you  for  your  time. 

Mr.  Koff:  Gary,  I  would  like  to  thank  you  for  coming  down  and  giving  this  presenta- 
tion. You  are  a  tremendous  speaker  and  we  really  appreciate  it.  (Applause) 

Mr.  Van  Huis:  Our  next  presentation  is  on  structural  steel  painting  regulations  given  by 
Steve  Powell. 

Stephen  Powell  began  his  environmental  career  as  a  1978  graduate  of  the  United  States 
Army's  nuclear  biological  and  chemical  warfare  school  located  at  the  Aberdeen  Proving 
Ground  in  Maryland.  Mr.  Powell  was  assigned  as  an  unconventional  warfare  decontamina- 
tion specialist  and  later  as  an  overall  advisor  for  operations  in  and  around  battlefield  contami- 
nates dispensed  via  Warsaw  Pact  nations  and  terrorist  activities. 

Upon  honorable  discharge  from  the  military,  Steve  began  his  civilian  career  as  an  envi- 
ronmental consultant  and  project  design  manager  on  such  projects  as  asbestos  abatement  at 
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Amtrak's  Perm  Station  in  New  York.  He  has  been  involved  in  the  design  and  implementation 
of  response  actions  for  a  variety  of  Federal  superfund  cleanups;  design  of  search  and  testing 
protocols  for  imploded  chemical  munitions  at  military  facilities  undergoing  closures;  design 
and  implementation  of  lead  paint  removal  and  air  monitoring  at  Amtrak's  Hell  Gate  Bridge 
span  and  air  testing  of  World  Trade  Center's  Towers  One  and  Two  for  reoccupancy  purposes 
after  terrorist  activity  a  couple  of  years  ago. 

Please  join  me  in  welcoming  Stephen  Powell.  (Applause) 


STRUCTURAL  STEEL  PAINTING  REGULATIONS 

Stephen  Powell 

Environmental  Monitoring  &  Consulting  Associates 

Good  morning,  everyone.  First  let  me  begin  by  offering  my  condolences  to  you  and 
your  industry.  You  are  currently  under  assault  from  the  environmental  regulatory  nut  cases  in 
Washington  again  just  when  everyone  thought  that  they  had  gotten  by  asbestos.  About  ten 
years  went  by  and  they  were  relatively  quiet  so  it  occurred  to  someone  to  regulate  the  hell  out 
of  lead  —  a  substance  that  has  been  around  since  man's  early  existence. 

The  first  thing  we  are  going  to  address  is  the  origin  of  the  current  crisis  and  outdated 
work  practices.  Lead  is  potentially  dangerous  to  those  individuals  performing  steel  repairs 
when  it  comes  to  welding  or  scraping  small  amounts  of  paint  off  the  bridge  in  order  to  get  a 
clean  weld  or  cut.  But  as  far  as  standard  work  practices  regarding  your  gangs,  that  would  be 
the  only  real  opportunity  that  I  would  be  aware  of  that  they  could  be  exposed  to  this  material. 

The  bureaucratic  over  regulation  portion,  the  EPA,  in  their  infinite  wisdom  gave  us  Title 
10.  It's  always  overkill  with  those  people.  They  came  in  with  a  giant  hammer  and  they 
slammed  down  all  these  regulations  without  giving  any  thought  to  the  ramifications  on  the 
different  industries.  If  you  are  feeling  a  little  bit  bad  about  what  is  coming  for  the  lead  paint,  I 
can  assure  you  that  everyone  in  the  residential  real  estate  management  business  is  even  in  a 
worse  boat  than  you  fellows.  They  are  unloading  buildings  at  an  amazing  rate  because  this 
will  all  be  in  law  in  about  a  year. 

These  are  old  regulations  that  they  have  updated  and  that's  why  I  love  to  compare  them 
to  asbestos.  This  is  all  about  the  time  when  they  started  getting  concerned  about  asbestos. 
Then  a  couple  years  went  by  and  they  were  having  fun  with  that  and  then  it  occurred  to  them, 
hey,  let's  get  them  with  the  lead.  Now,  what  they  are  going  to  do  is  tell  you  that  you  cannot 
emit  lead  into  the  environment,  you  cannot  emit  lead  into  the  soil,  or  into  the  ambient  air,  but 
they  are  not  going  to  give  you  any  specific  standards  as  to  how  much  or  how  little  or  when 
you  are  wrong  or  when  you  are  right. 

At  this  point  there  are  no  federal  regulations  concerning  soil  quality  so  theoretically  the 
lead  that  has  been  scraped  from  a  bridge  accidentally  falling  through  the  air  is  illegal. 
However,  once  it  is  on  the  soil,  there's  no  cleanup  criteria  for  how  clean  is  clean  and  you  are 
only  liable  while  it  is  falling  to  the  ground. 

There  are  a  lot  of  headlines  such  as  children  breathing  in  lead  dust,  toxic  paint  peeling 
off  bridges,  or  poison  playground  close  to  public.  It  goes  on  and  on.  Except  for  that  part 
where  it  says  pair  convicted  of  hazardous  dumping,  that  is  not  something  you  want  your  firm 
associated  with.  The  problem  of  course  with  the  media  is  they  will  take  pot  shots  at  you  first. 
You  may  be  storing  it  somewhere  and  by  the  time  it  gets  to  these  folks  that  write  the  newspa- 
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pers  it  has  turned  into  hazardous  dumping  or  whatever  it  is  they  are  writing  about  that  day  to 
sell  a  few  more  papers. 

What  I  am  getting  at  is  that  you  want  to  go  into  your  projects  very,  very  visibly.  You 
want  to  notify  all  of  the  people  in  and  around  your  project  what  you  will  be  doing.  If  you 
have  one  house  within  30  miles  of  this  structure  you  are  considering  repainting,  you  have  the 
potential  for  a  public  relations  problem  because;  of  course,  everyone  looks  at  the  railroads  as 
Mr.  Deep  Pockets.  The  greatest  difficulty  is  proving  it's  not  from  your  structure. 

We  deal  with  people  who  call  me  and  say,  "Steve,  your  bridge  is  killing  us.  That  work  is 
killing  us.  My  kid  can't  breathe."  We  go  on  over  to  the  house  and  there  are  paint  chips  from 
30  years  of  painting  the  house  all  around  the  house.  You  go  around  the  interior  of  the  home  to 
do  an  inspection  and  there  all  the  lead  chewable  surfaces  have  been  chewed  by  children. 
When  that  gets  to  court,  who  is  to  say  where  that  lead  came  from.  Did  it  come  from  your  job- 
site  or  did  it  come  from  the  inside  of  their  house?  That  poor  jury  is  going  to  be  on  the  violins 
and  it  is  not  going  to  be  looking  good  for  you  fellows.  What  I  am  getting  at  here  is  the  litiga- 
tion prevention  aspects  in  my  opinion  are  probably  the  most  critical  initial  activity  going  into 
any  project. 

New  regulations  include  Title  10,  Lead  Exposure  Reduction  Act,  OSHA,  EPA,  and 
HUD.  This  whole  thing  was  generally  designed  to  keep  low  income  families  and  their  chil- 
dren from  being  exposed  to  lead  in  residential  project  settings.  On  page  39  column  B,  some- 
one threw  in  structural  steel.  I  don't  even  think  they  gave  any  thought  at  all  to  the  implica- 
tions of  what  it  was  they  were  about  to  do.  I  am  convinced  that  they  didn't. 

OSHA  29  1926  62,  lead  in  construction,  was  mandated  and  final  standard  issued  May 
1993.  The  Resource  Conservation  Recovery  Act  is  not  a  brand  new  law  but  what  it  is  essen- 
tially saying  is  that  from  now  on  all  industrial  applications  or  activities  are  going  to  focus 
towards  the  reuse  and  reclamation  wherever  possible  of  all  materials  requiring  special  han- 
dling of  waste.  This  is  where  you  have  to  be  very  careful  with  your  contractor.  I  am  not  a 
painting  removal  contractor.  I  perform  air  monitoring  design  specifications  and  things  of  that 
nature. 

There  are  two  things  I  want  to  send  away  with  you  today  that  can  help  your  company 
immediately.  One  would  be  that  the  federal  government  made  a  mistake.  If  you  have  lead- 
coated  scrap  steel,  you  can't  take  it  to  the  landfills.  A  lot  will  accept  it,  they  are  not  supposed 
to.  But  if  you  were  to  take  all  the  steel  and  put  it  in  a  bin  and  take  it  to  a  recycling  facility, 
that's  fine.  It's  completely  legal  to  take  tons  of  lead-coated  structural  steel  to  a  recycling 
facility.  It's  absolutely  legal  and  no  one  can  say  anything  to  you.  I  would  encourage  you  to 
expedite  that  process  because  the  EPA  is  aware  of  the  loophole  that  they  have  left  and  they 
are  working  on  closing  it.  It  will  be  open  for  only  about  another  year. 

Case  history  with  the  state  DOT,  lead  paints  and  abrasives,  violations,  citations.  Turning 
the  big  bucks  for  your  contractor  and  consequently  for  you  if  you  can't  complete  the  job 
because  many  of  these  fines,  as  you  can  see,  are  enough  to  shut  a  fellow  right  off  the  site.  In 
the  coming  years,  the  National  Ambient  Air  Quality  Standards  are  all  expected  to  be  imple- 
mented. Right  now  if  you  are  performing  a  project  in  any  residential  location  ideally  you  are 
not  supposed  to  exceed  1 .5  micrograms  per  cubic  meter  of  air.  A  typical  inside  abatement 
with  just  hand  scraping  is  in  the  hundreds  of  micrograms.  That  is  a  rule  that  was  designed  for 
stack  testing.  Someone  called  and  asked  the  EPA  for  guidance,  they  turned  around  and 
yanked  out  the  smoke  stack  regulation  criteria  for  lead  and  there  it  is.  It  was  developed  for 
batteries  and  smelters.  It  can  definitely  be  exceeded  in  a  big  way  on  removal  projects.  As  I 
have  been  talking  all  along,  the  EPA  guidelines  are  unclear  and  definitely  ambiguous.  They 
will  tell  you  one  thing,  swear  to  another,  and  put  nothing  in  writing.  So  be  very  careful  when 
dealing  with  those  people. 

Air  quality  with  particulates.  The  PM10  monitor  is  very  poor,  however,  it's  going  to  be 
required.  You  are  going  to  see  the  monitor  PM10.  It  is  really  a  very  poor  monitoring  device 
for  lead  paint  removal  projects.  The  device  was  actually  designed  for  monitoring  whole  cities 
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at  a  time  and  it  wasn't  designed  for  being  put  near  the  bridge  while  you  are  removing  lead 
point.  It  was  actually  designed  for  being  placed  all  across  the  five  boroughs  of  New  York  to 
determine  whether  or  not  there  was  an  infiltration  of  one  contaminant  or  the  other. 

Soil  qualities  for  lead.  These  are  typical  numbers.  Everyone's  soil  in  almost  every  state 
has  a  background  level  of  about  16  PPM.  As  a  result  of  leaded  fuel  and  its  use  for  just  so 
long,  it  constantly  drifted  down  through  the  ambient  air  and  onto  all  the  soils  so  of  course  it's 
going  to  be  much  higher  near  highways  and  5,000  PPM  from  your  bridge  paint  removal 
unprotected  and  that's  exactly  what  we  are  trying  to  stay  away  from  here. 

Cleanup  activities  have  500  to  1,000  parts  per  million,  but  those  are  HUD  guidelines. 
We  are  talking  about  soil  that  is  acceptable  for  children  to  be  on  in  their  opinion.  Then  EPA 
has  something  planned  soon.  We  just  don't  know  what  kind  of  criteria  they  are  going  to  have 
other  than  don't  do  it. 

Case  history  is  the  tri-buroughs.  These  are  average  parts  per  million  lead  just  by  taking 
ground  scrapings  in  the  general  areas.  They  are  quite  high  as  you  can  see.  The  OSHA  regula- 
tions are  applicable  to  your  personnel  but,  hopefully,  the  primary  responsibility  of  your  paint- 
ing contractor.  Let  me  stress  that  it's  much  simpler  to  get  a  painting  contractor  and  then  get 
him  to  move  into  an  environmental  mode  than  it  is  to  get  an  environmental  contractor  and  try 
to  move  him  into  a  painting  mode.  It  just  doesn't  work. 

Permissible  exposure  levels  have  been  identified.  The  action  level  triggered  use  of  per- 
sonal protective  equipment.  There  always  has  to  be  the  presumption  of  exposure.  You  have  to 
assume  that  the  exposure  is  going  to  take  place.  You  can't  think  that  under  the  circumstances 
I  don't  believe  it's  going  to  happen.  You  have  to  assume  it  is.  If  someone  gets  exposed  as  a 
result  of  your  lack  of  assumption,  they  will  definitely  see  you  in  court. 

Competent  person  responsibilities  is  a  very  key  thing  for  everyone  to  remember.  You 
want  to  designate  that  contractor  as  a  competent  person.  Who  is  this  individual?  You  need 
someone  to  be  the  responsible  party  for  the  activities  on  this  jobsite  so  that  you  have  someone 
answerable  on  a  weekly  basis  about  this  and  that. 

Hygiene  facilities  are  essentially  decon,  respirators  and  equipment. 

Worker  medical  surveillance  and  monitoring.  To  show  you  just  how  wildly  this  has 
taken  off  in  some  directions,  under  New  York  City  regulations,  if  a  worker's  blood  lead  level 
exceeds  a  certain  number,  he  is  sent  home  and  he  must  be  maintained  on  his  company's  pay- 
roll at  full  rate  while  they  do  what  is  called  chelation  which  is  a  deleading  of  the  blood  for 
lack  of  a  better  term.  These  guys  are  home  eating  bowls  of  paint  chips  to  stay  on  this  and  get 
full  pay  for  as  long  as  it  takes.  I  thought  I  had  heard  it  all  until  I  heard  that. 

Worker  training  and  hazards  communication.  Please  note  the  scope  of  1926  62.  All  con- 
struction where  an  employee  can  reasonably  be  expected  to  be  exposed  to  lead  of  any  type, 
your  actual  exposure  levels  of  30  micrograms  per  cubic  meter  institutes  the  use  of  your  pro- 
tective equipment.  The  permissible  exposure  limit  in  an  eight  hour  day  is  50  micrograms  per 
cubic  meter  which  was  recently  reduced  as  a  result  of  Title  10's  activities  from  200.  Bear  in 
mind  that  these  are  eight  hour  averages  so  if  the  men  are  working  12  or  15-hour  shifts  or 
something  like  that,  that  has  to  be  taken  into  account. 

Back  to  our  competent  person,  presumed  exposures,  for  example,  sample  occupational 
tasks.  Those  are  the  kinds  of  numbers  that  will  be  experienced  inside  of  a  work  area  typically 
for  those  types  of  cleaning.  When  we  are  saying  manual,  we  mean  power  tools  and  scrapers 
and  things  of  that  nature. 

I  have  seen  25,000  PPM  in  abrasive  blasting  units  and  that's  not  unusual  at  all.  Some 
people  argue  with  me  on  that.  If  they  never  place  the  monitors  in  the  correct  positions  they 
always  come  out  low.  Methods  of  compliance  clearly  specify  during  the  early  planning  phas- 
es of  the  project,  your  engineering  controls  are  your  first  line  of  defense.  You  don't  want  to 
think  you  are  going  to  make  sure  the  men  are  okay  because  we  spent  thousands  of  dollars  on 
all  this  wonderful  protective  equipment.  When  you  are  under  the  intent  of  Title  10,  you  have 
to  build  a  work  area  with  a  very  good  airflow  and  good  shower  units  and  rely  on  as  many 
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engineering  controls  as  possible.  Then  think  about  how  you  are  going  to  protect  the  men. 
There  are  different  protection  factors  for  the  different  respirators  available. 

I  am  not  going  to  elaborate  on  hygiene  facilities  and  practices  because  you  almost  have 
to  hold  a  gun  to  a  contractor  to  get  him  to  do  most  of  this  stuff  except  for  smoking  in  the 
work  area. 

Worker  medical  surveillance  and  removal  requirements  was  what  I  was  getting  at  with 
these  fellows  eating  the  bowls  of  lead  paint  chips.  It's  the  law  that  the  contractor  perform 
monitoring  or  that  your  men  perform  monitoring  if  they  are  in  a  position  where  they  may,  in 
fact,  be  exposed  to  any  type  of  lead  exposure. 

Any  individual  who  could  be  exposed  to  more  than  the  action  level  must  be  trained. 
There  are  the  expected  costs  of  compliance.  OSHA,  of  course,  has  one  opinion  and  we  have 
another.  The  full  impact  of  the  OSHA  regulation  hit  in  1994  and  they  are  targeting  bridges 
and  water  towers.  They  have  specifically  been  targeted  and  it  occurred  to  OSHA  that  this 
type  of  enforcement  could  be  a  wonderful  revenue  enhancement  source  for  their  organization 
as  a  result  of  many  of  the  cutbacks  that  they  have  experienced.  So  you  don't  have  people  so 
much  on-site  interested  in  health  and  safety  as  you  do  wanting  to  write  a  big  ticket  because 
they  think  they  might  get  a  prorated  paycheck  out  of  it. 

OSHA  is  coming  out  and  giving  tremendous  fines.  Regarding  the  Ohio  citation,  there  is 
a  huge  difference  between  the  willful  violation  and  a  serious  violation.  This  is  all  very  easy 
stuff  to  comply  with. 

At  first  glance  you  think  it's  a  pain  in  the  butt.  But  if  you  take  a  look  at  it,  it's  not  that 
difficult  to  comply  with.  Title  10  added  two  toxic  substance  control  acts,  that  means  they  can 
really  come  out  and  hammer  you  legally.  Training  and  certification  requirements  will  be 
required  as  well  as  environmental  compliance  standards.  Training  and  certification  will  be 
required  for  your  contractors  and  any  of  those  individuals.  The  time  frame  for  the  final  rules 
will  take  up  to  1997.  You  have  to  have  as  many  activities  completed  by  1997  as  you  possibly 
can  in  this  country  because  they  are  going  to  go  crazy  with  this.  I  just  know  they  are. 

Other  environmental  standards  include  the  Clean  Water  Act  and  Highway  Safe  Soils.  I 
think  it  is  such  a  treat  that  an  agency  with  those  kinds  of  resources  and  environmental  equip- 
ment and  laboratories  can't  make  simple  determinations  as  to  what  soil  quality  should  be. 

There  will  be  an  impact  on  owners  such  as  responsibility  for  hiring,  training  in-house 
crews,  and  increased  cost  for  contractor  training,  better  enforcement,  state  peculiarities.  They 
vary  from  state  to  state.  You  call  Ohio  and  call  New  York  and  ask  them  the  same  questions 
and  see  what  happens.  The  state  enforcement  agencies  are  mainly  your  departments  of  health. 
Sometimes,  like  in  the  northeast,  we  have  so  many  environmental  agencies  already  in  place 
we  are  just  tossing  the  lead  regulations  at  them  now  and  saying,  "Make  some  money  with  this 
one." 

How  well  is  it  enforced?  It's  enforced  very  ambiguously  and  oftentimes  they  come  out 
with  their  opinion  which  is  the  greatest  outrage.  Your  state  enforcement  and  oftentimes  your 
Federal  enforcement  people  have  a  very  high  turnover  rate  in  both  of  those  types  of  organiza- 
tions. They  tend  to  hire  very  young  people  who  are  fresh  out  of  college  and  they  are  just 
dying  to  show  you  their  badge.  They  will  come  running  all  around  your  jobsite  and  start  writ- 
ing violations  based  on  their  opinion  of  what  they  believe  is  going  on  as  opposed  to  what  the 
actual  law  says.  If  you  get  one  of  these  folks  out  on  your  site  and  all  of  a  sudden  there  are  a 
bunch  of  violations,  make  sure  you  have  these  violations  reviewed  by  an  environmental  con- 
sultant and  compared  directly  to  the  law.  You  will  find  that  probably  70  to  90  percent  of  it 
was  this  fellow's  opinion  and  not  what  is  actually  black  and  white  in  the  regulation. 

There  are  a  few  other  restrictions  including  volatile  organic  compounds  and  silica  sand. 
Stay  away  from  sandblasting  of  course.  They  are  already  beginning  to  look  at  zinc  as  a  recrue 
metal.  Try  to  stay  away  from  it  wherever  possible  in  your  painting  applications  because  it's 
going  to  be  the  new  lead  about  four  years  down  the  road. 
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Maintenance  strategies  include  spot  repair  over  coats,  auxiliary  painting,  full  removal, 
and  repainting  and  steel  replacement. 

Overcoating  material  essentially  gets  at  putting  out  fires  and  covering  them  up  with 
whatever  is  available  so  that  it  will  last  another  few  years.  How  good  a  strategy  that  is,  I 
don't  know.  It's  quite  arguable.  As  far  as  your  environmental  safety  concerns,  1926  62 
applicability  of  course  follows  to  your  firm's  environmental  controls  containment,  side  tarps, 
ground  covers,  steel  replacement,  and  environmental  safety  covers  all  your  demolition  work- 
ers. Watch  out  for  handling  of  hazardous  material.  Scrap  steel  is  not  hazardous  waste.  It's 
important  like  I  mentioned  before  to  remember  that  it  is  not  hazardous  waste  if  it's  going  to  a 
reclamation  center,  not  a  landfill,  but  a  licensed  reclamation  center  for  steel. 

Typical  costs  for  your  overcoat  full  removal  and  replaced  steel,  additional  costs  due  to 
the  lead,  environmental  protection  containment,  monitoring,  disposal,  enhanced  worker  pro- 
tection, additional  overhead,  training  regulatory  awareness,  added  paperwork,  and,  of  course 
insurance  all  add  up.  The  numbers,  as  near  as  we  can  tell  to  what  costs  distribution  will  be 
before  removal  can  be  found  in  that  booklet  I  spoke  of  earlier. 

Prequalifying  your  contractor  is  very  important  and  this  gets  back  to  you  don't  want 
environmental  people  trying  to  do  paint  work.  It's  much  simpler  to  get  your  painting  folks 
operating  in  an  environmental  mode. 

Attitude  towards  clients  is  important.  I  have  friends  in  the  commercial  real  estate  indus- 
try and  residential  real  estate  industry  and  they  are  really  taking  a  beating  with  this  lead  situa- 
tion as  well  as  any  of  the  railroads  are.  We  can't  let  that  jade  us  towards  remembering  that  it 
is  the  law.  You  are  really  looking  for  trouble  from  these  people  if  you  don't  comply.  They  are 
out  in  force  looking  at  structural  steel  lead  removal  programs  and  they  are  coming. 

I  am  a  member  of  SSPC.  I  am  not  a  tremendous  flag  waver  of  theirs,  but  if  you  are  not  a 
member,  go  get  yourself  a  membership  for  SSPC  because  they  are  really  a  good  group  of  fel- 
lows who  are  very  knowledgeable  in  many  of  these  aspects.  The  most  wonderful  thing  they 
do  is  send  you  a  quarterly  or  monthly  magazine,  the  JCP&L  Journal.  It's  the  only  magazine  I 
have  ever  seen  that  actually  has  something  interesting  and  new  in  each  issue  regarding  many 
of  these  lead  issues  as  they  come  up. 

Contractor  skills,  cleaning,  painting,  condition  assessment,  quality  control,  rehab  work, 
environmental  and  public  protection,  worker  and  family  protection  is  where  we  are  getting 
into.  Like  as  in  the  asbestos  days,  where  the  fellow  has  been  scraping  paint  all  day,  he  doesn't 
properly  decontaminate,  goes  home,  and  all  of  a  sudden  there  is  lead  dust  in  his  house.  We 
are  not  going  to  talk  about  the  whole  interior  of  his  house  was  painted  with  lead  paint.  We  are 
just  going  to  talk  about  that  he  didn't  properly  decontaminate  and  that's  your  fault  and  the 
onus  is  on  you  to  prove  that  didn't  happen.  This  is  getting  back  to  that  competent  person 
making  sure  he  has  documentation  that  these  individuals  are,  in  fact,  properly  decontaminat- 
ing before  leaving  the  jobsite. 

There  are  a  variety  of  lead  removal  and  structural  steel  owners  using  SSPC  certified 
contractors.  What  to  expect  in  the  next  few  years  in  regards  to  technological  development 
includes  regulatory  evolution,  training  and  certification,  practice  costs  and  disposal  insights. 
Disposal  is  very  interesting  because  it  can  change  the  definition  of  what  constitutes  some- 
thing as  being  hazardous  waste  and  when  something  is  not  hazardous  waste. 

Reduction  in  lead  CCLP  levels  for  hazardous  waste  determination  is  going  to  have  a 
tremendous  impact  on  everyone  because  right  now  they  are  saying  five  parts  per  million  after 
CCLP  testing  is  the  cut  off  for  it  to  be  classified  as  hazardous  waste  to  go  to  the  dump  and 
they  are  going  to  lower  that  still.  It's  going  to  be  a  difficult  process  for  us  all. 

The  states  are  ahead  of  the  EPA  in  many  cases  in  implementing  regulations.  There  are 
few  qualified  providers.  There  are  very  few  contractors  large  enough  to  supply  these  types  of 
services  in  a  grand  scale  such  as  many  of  your  bridges  are. 

What  is  being  done?  You  need  to  start  attacking  these  regulations  through  organizations 
such  as  this  and  speaking  out.  Of  course  we  don't  went  to  spread  lead  particles  all  over  the 
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planet,  but  on  the  other  hand,  lead  is  a  very  heavy  element  and  we  have  done  a  tremendous 
amount  of  testing  and  lead  is  nothing  like  asbestos.  It  doesn't  fly  away  for  ten  miles.  It  pretty 
much  drops  in  the  very  near  vicinity  of  the  work  area. 

Regarding  SSPC  standards,  what  I  am  going  to  do  is  I  have  a  booklet  outside  and  if  you 
will  put  your  name  and  telephone  number  in  there  where  I  can  get  a  hold  of  your  mailing 
address,  we  intend  to  send  you  about  a  three-inch  copy  of  all  the  pertinent  regulations  as  well 
as  the  SSPC  standards  for  designing  of  these  helpful  containments  to  help  you  accomplish 
your  goals. 

There  is  our  Hell  Gate  Bridge.  Here  is  a  classic  example  of  public  relations.  There  is  no 
lead  paint  left  on  the  top  of  that  bridge.  That  bridge  hasn't  been  painted  in  approximately  30 
to  40  years  and  if  you  were  to  go  up  there,  which  I  have  many  times,  all  you  would  find  is 
rusted  steel.  But  the  people  of  Astoria,  Queens,  were  convinced  that  everything  we  were 
doing  involved  death  up  there  for  sure  for  them  and  all  of  their  loved  ones  so  we  went  as  far 
as  putting  up  containments  to  catch  the  rust.  From  a  public  relations  standpoint,  it  calmed 
everyone  down  and  they  more  or  less  went  away.  All  of  our  air  monitoring  determines  that 
we  were  right  in  that  assumption  that  there  is  no  lead  flying  off  that  bridge.  If  there  were,  it 
would  fall  into  the  East  River. 

Regarding  fall  protection  nets,  what  I  am  trying  to  stress  here  is  the  simplicity  of  the 
installation  of  this  containment. 

This  is  George  Campbell  Painting  out  of  Queens,  Long  Island  City.  He  is  a  very  cooper- 
ative fellow,  and  he  is  preparing  to  roll  this  tarp  out.  As  you  can  see,  he  has  his  fall  protection 
nets  strung  on  these  1/4  inch  cables  that  are  strung  in  place  generally  in  less  than  two  shifts 
and  this  is  the  viaduct  leading  up  to  the  Hell  Gate  Bridge.  He  has  cables  running  up  top  side. 
All  we  are  talking  about  doing  is  putting  in  a  scaffold  system  and  running  cables.  I  can't 
stress  enough  that  this  is  so  simple.  It's  simple  to  apply.  It  will  only  get  out  of  hand  if  you 
allow  the  painting  contractor  to  let  it  get  out  of  hand.  He  is  placing  these  polypropylene  tarps 
up  there  and  sliding  them  across  to  come  up  with  something  like  this.  It's  really  very  simple. 

Here  is  another  example  of  that  one  being  done.  It  takes  a  half  hour  to  slide  those  across 
and  you  have  yourself  another  full  containment  work  area  for  hand  scraping,  but  not  sand 
blasting. 

That  little  dot  up  there  is  an  air-monitoring  pump.  We  monitor  the  air  in  and  around 
there  all  day  long.  This  is  a  bottom  view  of  the  containment.  This  is  more  of  that  bridge.  This 
is  testing  in  someone's  backyard  to  ensure  litigation  prevention  so  you  stay  out  of  jail.  Don't 
let  anyone  come  out  to  perform  your  litigation  prevention  testing  by  grabbing  a  handful  of 
dirt  and  running  away.  There  are  proper  protocols  to  follow  or  it  is  not  going  to  hold  up  in 
court.  You  want  to  perform  this  soil  sampling.  It  is  not  optional.  If  you  don't  after  the  project, 
you  can  never  say  what  it  was  before. 

For  street  sweeping  sampling  from  a  local  sidewalk  in  that  area,  we  used  photo  docu- 
mentation just  to  show  the  general  area  where  it  came  from. 

The  regulation  and  information  packages  that  I  was  going  to  bring  here  were  quite  heavy 
so  if  you  will  be  kind  enough  to  drop  a  business  card  or  sign  that  book,  we  are  going  to  send 
you  out  some  present  regulations  as  well  as  upcoming  regulations  and  things  pertaining  to 
that. 

Thank  you  very  much  for  your  time.  (Applause) 

Mr.  Van  Huis:  Stephen,  again,  we  apologize  for  rushing  you  through  this.  We  thank 
you  for  your  fine  presentation. 

Our  next  presenter  is  Al  Terry,  senior  vice-president  for  Rapid  Engineering,  Inc., 
Comstock  Park,  Michigan.  Al  is  responsible  for  rapid  air  management  equipment.  He  has 
spent  19  years  in  the  commercial  marketing  and  management  of  the  equipment.  They  have 
systems  of  industrial  and  commercial  applications  in  the  United  States,  England,  and  Canada. 

Please  welcome  Al  Terry. 
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INDUSTRIAL  AIR  QUALITY  AND  ENERGY 
FOR  HEATING  AND  VENTILATION 

Al  Terry 

Rapid  Engineering 

It  is  interesting  to  listen  to  things  about  lead  and  clean  air  because  that  is  basically  what 
is  sweeping  through  all  industry  today.  As  a  company  that  deals  with  air  management  within 
buildings,  this  has  become  a  very  critical  part  of  what  we  deal  with. 

I  am  going  to  go  through  some  of  this  quite  rapidly  because  a  lot  of  it  is  detail.  In  the 
back  of  the  room,  there  is  a  complete  list  of  everything  that  I  am  talking  about  in  the  order 
that  I  am  going  through  the  slides. 

We  manufacture  an  air  handler  and  this  is  what  they  look  like.  It's  just  a  tiny  thing.  This 
is  a  small  one,  3,000  CFM  approximately  and  here  is  a  100,000  cubic  foot  per  minute  air  han- 
dler. Within  that  air  handler  we  have  the  capability  of  a  fan  that  moves  the  air,  you  have  a 
burner  section,  which  is  an  inline  direct  fire  burner  and  you  have  a  mixing  air  handler  just 
below  that.  This  allows  you  to  have  a  variable  heat  input  and  a  variable  air  input  into  your 
building  space. 

Let  me  preface  this  by  saying  that  normally  we  deal  with  fairly  large  spaces.  This  space 
right  here  would  be  quite  a  small  space  for  our  type  of  equipment.  Normally  we  are  at  about 
20,000  square  feet  or  15,000  square  feet  up  to  one  million,  two  million,  three  million  square 
foot  buildings.  We  normally  work  in  buildings  with  ceilings  that  are  18  to  30  to  35  feet  or 
100  feet  high.  You  will  see  why  this  system  works  so  well  for  what  we  are  talking  about  here. 
You  have  a  variable  input  25  to  one  turned  on  burner  which  tempers  the  air  which  is  going 
into  the  space  and  variable  air  capability  between  the  two  dampers  proceed  to  change  the  rate 
of  the  outside  air  going  into  the  space. 

The  variable  burner  gives  you  variable  input  because  your  heat  loss  is  always  variable. 
The  air  is  variable  going  into  your  building  because  the  air  requirements  in  the  building  are 
almost  always  variable.  No  matter  what  may  be  said  in  their  design  when  they  fix  a  design,  it 
makes  the  assumption  that  nothing  changes,  temperature,  wind  velocity  and  things  that  go  on 
in  a  building. 

The  biggest  problem  that  we  have  had  in  our  industry  is  this  burner  because  this  is  an 
open  flame.  The  air  goes  across  that.  It  is  tempered  and  it  goes  into  the  space  to  be  heated  and 
naturally  you  get  all  the  contaminants  that  come  out  of  that  burner.  Let's  take  a  look  at  what 
actually  comes  out  of  it.  It's  a  25  to  one  turn  down  ratio.  Each  one  of  these  areas,  which  is  six 
inches  across,  has  a  maximum  output  of  about  250,000  BTU,  which  means  that  you  have 
quite  a  wide  range  from  this  minimum  fire  position  up  to  a  maximum  fire  range.  You  can  see 
it's  a  nice  clean  burning  gas  flame  and  the  design  criteria  requires  that  this  profile,  the  air 
coming  through  there  across  the  burner  travels  approximately  3,000  feet  per  minute.  That's 
what  gets  you  nice  clean  combustion  which  also  gives  you  minimum  contamination.  There 
are  allowable  contaminant  levels  and  you  heard  the  speaker  prior  to  this  talk  about  threshold 
limits  value  which  is  an  eight  hour  exposure  for  a  work  day  for  a  work  year  on  the  average 
not  to  exceed  carbon  monoxide  50.  This  goes  down  all  the  way  to  carbon  dioxide  5,000  parts 
per  million.  Now,  that  is  a  nationally  accepted  standard  in  every  state.  Some  states  can  regu- 
late down  below  that  obviously,  but  that  is  the  nationally  accepted  standard.  That's  allowable. 

If  you  look  at  what  is  put  out  by  the  burner  for  CO,  you  can  see  your  allowed  50  parts. 
The  min  max  output  is  below  six  parts  per  million.  So  it  is  really  low.  The  same  thing  for 
nitrogen  dioxide.  You  are  allowed  three  parts  per  million  and  you  can  see  that  the  actual  out- 
put is  very  low  compared  to  that.  It  sort  of  stands  to  reason  that  it  can't  be  too  big  a  problem 
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because  this  equipment  and  this  type  of  burner  have  been  in  operation  now  for  over  50  years. 
Our  company  has  been  in  business  for  over  32  years  and  we  have  never  had  a  liability  case 
and  we  have  never  had  to  go  to  court  to  do  anything  about  contaminants.  We  have  done  an 
enormous  amount  of  buildings  and  so  has  our  industry.  I  don't  know  of  anybody  in  the  indus- 
try that  has  had  a  problem  from  contaminants.  There  is  a  very  good  reason  for  that  other  than 
the  fact  that  they  are  low. 

One  of  the  byproducts  of  combustion  is  water.  If  you  put  water  into  buildings  that  are 
working  on  steel  for  maintenance  or  welding  they  get  a  little  concerned.  However,  the  pecu- 
liarity of  this  type  of  burner  says  that  when  you  put  the  burner  on  you  expand  the  air  so  even 
with  the  water  from  combustion,  you  always  lower  the  relative  humidity  from  outside  to 
inside.  If  it's  zero  degrees  at  saturation  outside,  you  raise  it  to  70  degrees  temperature  with 
that  inline  burner.  You  get  a  six  percent  relative  humidity  with  the  water  from  combustion 
and  you  get  15  percent. 

At  65  degrees  outside  at  a  saturation  if  you  raise  it  to  70  you  would  be  at  84  percent  rel- 
ative humidity  and  with  the  water  from  combustion  it's  at  84.5  percent.  As  long  as  the  burner 
is  on,  outside  air  passing  over  it,  going  into  the  space,  the  space  inside  will  be  lower  humidity 
than  the  outside. 

Now,  we  have  utilized  this  in  our  company  with  our  BBC  control  system  for  steel  ware- 
houses to  actually,  in  the  summertime,  put  this  on  and  raise  the  temperature  to  drop  the 
humidity  level  to  prevent  rusting  of  steel  coils  and  that  type  of  equipment.  It  works  very  suc- 
cessfully. You  really  need  to  have  an  area  that  doesn't  have  a  lot  of  people  in  it  because  you 
do  take  an  80  or  85  degree  day  and  you  raise  it  a  couple  of  degrees  inside.  But  it  is  the  lowest 
cost  method  that  you  can  possibly  have  for  dehumidifying  an  area. 

Carbon  dioxide  is  a  direct  line  function  of  temperature  rise  and  you  can  see  that  as  you 
get  up  to  100  degree  temperature,  it  gives  you  2,100  parts  and  you  are  allowed  5,000.  There 
are  a  couple  of  standards  put  out  by  ANSI,  83.4  and  18  to  cover  this  type  of  equipment.  This 
standard  is  tested  by  ATA  and  all  the  equipment  industry  today  does  have  that  label  in  one 
form  or  another. 

Let's  take  a  look  at  the  actual  reason  why  this  system  works  so  well  for  us.  You  have  a 
building  outside  and  you  pass  air  over  it.  As  air  passes  around  the  building  it  creates  eddies 
just  like  river  rafts  going  down  a  river.  Along  a  shore,  you  can  actually  float  up  the  river 
because  the  current  goes  up  due  to  the  eddies  that  happen.  The  same  thing  happens  with 
buildings  with  air.  That  is  nothing  more  or  less  than  a  pressure  difference.  We  do  know  what 
makes  air  move.  Air  is  going  to  move  from  high  pressure  to  low  pressure.  That's  what  makes 
air  move  and  nothing  else.  If  you  blow  air  on  a  building,  we  have  a  high  pressure  side  and  a 
low  pressure  side,  this  results  in  a  demand  on  that  building  for  heat  and  control  that  most  sys- 
tems don't  recognize. 

This  is  a  two  million  square  foot  General  Motors  building.  The  yellow  line  is  the  border 
loading  average  for  the  day  during  the  month  of  February.  The  green  line  is  the  average  daily 
temperature.  If  you  look  over  to  the  right,  as  the  green  line  goes  up,  it's  because  the  tempera- 
ture is  dropping.  As  the  temperature  is  dropping,  the  demand  for  heat  should  be  higher  and 
out  to  equal  the  yellow  line,  but  you  can  see  the  green  line  and  yellow  are  not  really  very  well 
related.  Then  you  throw  in  the  blue  line  which  is  the  average  wind  velocity  for  Grand  Rapid's 
Airport  and  you  are  now  looking  at  something  that  actually  has  little  more  correlation  than 
temperature.  But  the  two  of  them  combined  wouldn't  equal  the  demand  for  heat. 

By  the  way,  the  border  loading  is  for  heat  only  in  the  plant.  There  has  to  be  some  other 
activity  going  on  here  otherwise  something  isn't  working  right.  Obviously,  there  are  two 
things  missing  in  this.  One  is  internal  heat  gain.  In  any  kind  of  manufacturing  process  work, 
you  have  internal  heat  gain  with  whatever  you  are  working  with  so  that's  going  to  reduce  the 
load.  You  also  have  mechanical  exhaust  which  is  a  major  issue  in  industry.  For  some  reason 
there  is  a  concept  that  says  it  is  okay  to  exhaust  65  degree  air  at  10,000  CFM  outside  because 
it  doesn't  cost  me  anything  rather  than  heat  it  and  bring  it  in. 
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If  you  think  about  that  you  can  see  why  exhaust  fans  have  had  such  a  wide  play  because 
they  think  it's  for  nothing,  but  there  is  a  law  and  it  is  very  specific  and  it  says  that  you  can't 
put  air  into  a  building  without  an  equal  amount  of  air  leaving  the  building.  You  can't  take  air 
out  of  the  building  without  an  equal  amount  of  air  coming  into  the  building.  At  some  point 
very  quickly  there  is  going  to  be  a  balance  reached  and  you  can't  defeat  that.  It  is  not  a  space- 
ship. You  can't  have  those  kinds  of  pressures. 

We  have  a  very  small  brand  new  building.  It  had  a  50,000  cubic  feet  per  minute  unit  sit- 
ting on  top  of  it.  The  process  that  this  50,000  cubic  feet  of  air  was  supposed  to  supply  by  the 
air  handler  wasn't  even  hooked  up  and  a  contractor  turned  it  on  to  see  if  the  unit  worked.  The 
roof  buckled  up  and  a  16-foot  door  blew  off  into  the  driveway.  The  fact  is  you  cannot  get 
away  from  that.  Yet,  people  will  put  a  25,000  or  30,000  CFM  exhaust  fan  and  leave  the  doors 
closed  and  wonder  why  it  doesn't  work.  It  can't  work. 

If  you  look  at  all  the  processes  that  we  have,  the  purpose  of  this  design  of  our  concept 
approach  is  that  your  building  requires  air  and  it's  a  variable  amount.  By  taking  the  two  sets 
of  dampers  that  variable  air  handler  down  at  the  bottom,  by  operating  those  two,  those  two 
dampers  actually  float.  Eighty  percent  of  the  air  that  the  pan  handles  because  it  would  be 
either  bypassing  a  room  or  outside  air  depending  on  the  space  requirement.  You  can  actually 
balance  your  infiltration  rate  with  this  because  it  will  follow  it. 

Use  1/100  of  an  inch  water  and  pressure  differential  between  inside  and  outside.  With 
the  DDC  control  system,  our  low  range  is  .0097.  It's  really  nailed  to  what  we  do  with  that. 
You  can  see  that  this  is  going  to  follow  whatever  the  air  requirements  are  in  the  building 
because  when  you  put  into  a  building  like  that,  you  slightly  pressure  it.  If  it  comes  in  at  one 
point,  every  other  hole  in  the  building  is  an  exit  point.  What  happens  to  your  distribution  pat- 
tern? It  goes  up  tremendously  because  you  have  really  distributed  air.  If  you  turn  on  the 
exhaust  fan  because  this  is  a  pressure  control  system,  it  senses  that  and  brings  in  the  air  to 
maintain  that  exhaust  fan. 

We  have  seen  operating  characteristics  and  paint  lines  where  we  have  gone  with  a  can 
company  from  about  4.25  minutes  for  processing  cans  through  a  drying  stage  to  3.5  minutes 
and  they  handle  four  to  six  million  cans  a  day.  Talk  about  major  change  throughout.  All  they 
did  was  pressurize  the  building.  That's  all.  It  shows  you  that  systems  and  things  that  you 
work  on  that  require  air  unless  it's  supplied,  aren't  going  to  work  effectively. 

We  have  talked  about  the  burner.  It's  a  variable  of  25  to  one.  You  only  deliver  the  heat 
required  by  that  building.  The  fact  is  if  you  put  100  percent  outside  air  into  this  building  and 
it's  discharging  70  degrees  and  the  inside  temperature  is  65  degrees  or  the  set  point  is  65 
degrees,  that  five  degrees  times  the  amount  of  the  CFM  or  10,000  times  1.08  is  your  radiation 
loss  at  that  point  in  time.  That's  your  actual  real  radiation  loss. 

One  other  feature  of  this  type  of  system  is  because  of  the  amount  of  air  that  is  handled 
and  required  by  the  building,  the  amount  of  the  heat  traveling  in  a  cubic  foot  is  quite  low.  As 
a  result,  you  have  low  temperature  heating.  Average  discharge  temperature  will  be  five  to  ten 
degrees  above  the  room  setpoint.  That  eliminates  stratification.  Actually  one  to  three  degrees 
is  very  typical  for  this  type  of  system  to  work  with.  It  doesn't  make  any  difference  how  high 
the  building  is  because  it's  the  temperature  differential  that  produces  the  stratifications. 

What  about  tomorrow?  Well,  looking  at  EPA  and  the  fact  is  we  did  work  with  Amtrak 
and  their  border  system  for  their  buildings.  Their  maintenance  had  reached  a  point  with  the 
EPA  and  they  gave  a  time  that  they  were  going  to  shut  them  down  or  they  were  going  to 
rebuild  or  replace  them.  They  went  with  this  type  of  system.  Now  it  has  been  up  about  a  year. 
I  haven't  heard  the  results,  but  I  haven't  heard  a  compliant  from  there  either. 

However,  I  know  what  the  results  are.  There's  at  least  a  50  percent  drop  in  operating 
costs  just  in  energy.  In  maintenance  costs  there  will  probably  be  another  10  or  15  percent 
drop  because  there's  very  little  maintenance  with  this  type  of  equipment.  You  are  going  to 
see  more  of  that  coming  as  ventilation  and  clean  air  where  they  are  working  on  is  a  real 
requirement. 
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I  took  a  couple  of  things  out  of  a  magazine  and  these  are  saying  the  same  things. 
Ventilation  is  the  key.  Air  is  the  key.  How  important  is  it?  Well,  this  is  about  four  years  old, 
but  $60  billion  annually  is  lost  in  productivity  because  of  air  quality  in  the  industry.  You 
know  it's  good  when  the  lawyers  get  into  it  because  the  average  settlement  cases  run  about 
$500,000  whether  it's  lead  or  whatever  it  happens  to  be. 

This  is  the  real  shocker  and  this  again  is  about  four  years  old.  It's  more  than  Aids  and 
automobile  accidents  put  together  because  it's  only  the  tip  of  the  iceberg.  Those  are  the 
reported  ones.  It  says  nothing  for  the  person  who  works  30  years  in  an  environment  which  is 
slowly  poisoning  him.  When  he  retires,  he  dies  two  years  later  and  they  don't  associate  it 
with  the  fact  that  it  took  32  years  for  him  to  die  because  of  his  environment.  That  is  an  enor- 
mous figure  in  the  industry  today.  I  look  at  the  1990s  with  all  the  emphasis  on  IAQ  and  EPA 
and  clean  air  and  all  the  things  that  you  are  doing  and  there's  no  way  that  the  industry  is  not 
going  to  get  hit  and  have  to  face  this.  The  technology  to  handle  it  has  already  been  here.  It 
has  been  here  50  years  surprisingly  to  do  it  and  clean  it  up. 

Now  for  some  quick  applications.  This  was  a  six-month  payback  to  show  you  the 
change  from  an  oil  fire  system  to  a  direct  fire  system.  They  kept  adding  buildings  to  the 
structure.  It  is  very  easy  to  add  to  because  you  don't  have  any  duct  work.  Based  on  the  vol- 
ume you  add,  you  supply  the  same  air  change  rate  and  temperature  and  pressure  setting  and 
you  are  hooked  together. 

Here's  an  indoor  football  practice  field  at  the  University  of  Michigan.  It  is  very  versa- 
tile. Again,  it's  just  air. 

How  many  people  recognize  this?  It  is  Paducah,  Kentucky,  where  they  repair  locomo- 
tives. The  tall  building  in  the  center  is  about  95  to  100  feet  high.  There  are  no  floors.  That's 
all  glass.  It  was  built  from  1910  to  1915.  They  had  oil  fire  boilers  and  that  was  killing  them. 
They  went  to  gas  fire  boilers  and  they  still  were  having  problems  cost  wise  and  it  was  putting 
them  out  of  business.  They  went  to  a  direct  fire  system  and  there  really  is  the  scientific 
sophisticated  technology  that  you  have  here.  They  have  the  return  or  bypass  through  the 
lower  window  and  they  supply  air  going  in  through  the  upper  window  and  they  raise  the 
whole  thing  up  so  it  fits  without  touching  the  building  structure.  That's  the  distribution  right 
through  that.  There  is  nothing  on  the  other  side  of  that  but  two  holes,  one  in  and  one  out.  It 
does  a  fantastic  job.  You  couldn't  see  down  into  the  welding  bay  before.  Even  in  the  sum- 
mertime, they  couldn't.  But  now  this  is  what  it  looks  like  all  the  time. 

It  was  a  good  experiment  for  us  in  a  way.  They  had  one  system  that  went  to  this  and 
they  went  to  this  prior  to  our  DDC  control  system.  When  we  came  out  with  our  DDC  control 
system,  one  of  the  problems  they  had  was  they  had  all  the  efficiency  but  the  controls  were  sit- 
ting out  on  the  walls  of  these  different  buildings.  Believe  it  or  not  people  on  the  factory  floor 
could  take  a  screwdriver  and  go  in  and  turn  it  to  80  degrees  or  do  a  lot  of  things.  It  really 
wasn't  that  difficult. 

This  last  fall  we  retrofitted  the  control  system.  They  had  it  up  and  running  January  1st. 
From  January  1st  to  the  end  of  March  in  those  three  months  they  recorded  a  $55,000  adjusted 
savings  versus  last  year  for  the  same  period  for  the  same  degree  day  variance.  It  shows  you 
what  a  good  control  system  will  do  with  the  right  equipment. 

This  is  what  goes  on  today  in  an  airplane  hanger  where  there  are  737s  and  DC  10s.  It's 
100  feet  high  and  there  are  three  units  on  each  end.  They  have  three  units  in  the  place.  They 
also  have  three  for  backup  in  case  they  have  to  open  a  door.  When  you  open  a  door  in  a  hang- 
er like  this,  the  wall  gets  removed.  When  they  want  to  get  it  heated  back  up  again  very  quick- 
ly, they  do  that. 

There  are  people  who  say  you  cannot  pressurize  a  large  building.  I  have  been  with  auto- 
motive vice-presidents  in  Detroit,  engineering  people,  who  have  said  you  can't  pressurize  a 
large  building.  Right  north  of  them  is  the  Pontiac  Silverdome.  If  you  look  at  it,  that's  a  pres- 
surized building.  They  maintain  .9  to  1.20  inches  water  column.  That's  a  lot  more  than  most 
duct  work.  I  have  stood  on  the  top  of  that  building.  It's  only  about  the  thickness  of  a  pair  of 
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denim  pants  and  I  looked  through  a  hole  at  220  feet  approximately  and  I  can  watch  the  Lions 
practicing  football.  It  really  is  that  thin. 

So  you  can  pressurize  a  large  building  and  we  do  it  1/100  of  an  inch  and  that's  where 
you  start  controlling  air.  Until  your  building  is  positive,  you  do  not  have  air  control.  If  air  is  a 
requirement  for  what  you  are  working  with,  this  is  the  system  to  work  with.  Fortunately,  you 
can  add  heat  to  it.  You  can  add  cooling  to  it.  You  can  add  filtering  to  it.  You  can  add  humidi- 
fication,  and  dehumidification  or  whatever  you  want  to  do  because  it  is  an  air  handler.  But  it 
all  starts  first  with  pressurizing  your  building. 

If  you  don't  pressurize  your  building,  it's  going  to  look  like  that.  This  is  the  kind  of  con- 
trol that  you  will  have. 

I  think  I  just  set  a  record  for  going  through  this.  I  appreciate  your  efforts.  Thank  you 
very  much.  (Applause) 

Mr.  Van  Huis:  Thank  you,  Al.  Our  next  presentation  is  an  AREA  choice  on  dynamic 
bridge  loadings.  For  those  of  you  who  don't  know,  we've  started  an  exchange  program  with 
AREA.  This  is  their  choice.  Next  March  we  will  present  a  feature  to  their  attendees.  Jose 
Cavaco  is  currently  bridge  rating  engineer  for  CN  North  America.  He  has  a  Master's  Degree 
in  engineering.  He  is  a  member  of  the  Corporation  of  Professional  Engineers  of  Quebec  and 
he  has  co-authored  several  publications  dealing  with  bridge  failures  and  rehabilitation.  Would 
you  please  welcome  Jose.  (Applause) 


DYNAMIC  LOADING  OF  STEEL  STRUCTURES 

Jose  Cavaco 

CN  North  America 

What  I  am  about  to  present  today  concerns  itself  primarily  with  the  problems  we  are 
faced  with  due  to  the  type  of  increasing  loads  that  the  railway  industry  is  being  forced  to 
accept  to  remain  competitive,  not  only  within  its  own  network  of  railroads,  but  also  with 
other  forms  of  transportation  such  as  the  trucking  industry.  This  has  forced  us  to  develop 
more  and  more  efficient  and  cost-effective  rolling  stock  onto  our  rail  lines. 

In  this  presentation,  I  will  first  talk  a  bit  about  the  history  and  the  changes  in  railroad 
loading  from  about  the  turn  of  the  century  to  the  present  time  and  follow  up  with  a  discussion 
on  how  the  AREA  design  specifications  have  tried  to  keep  up  with  these  changes  and  explain 
what  can  be  done  to  prepare  ourselves  for  the  new  wave  of  heavier  cars  on  our  structures. 

I  will  also  very  briefly  expose  some  of  the  problems  that  today's  heavier  cars  are  creat- 
ing on  our  existing  steel  bridges. 

Let's  begin  by  having  a  look  at  the  average  car  capacity  increase  for  the  period  from 
1929  to  1992.  This  data  is  available  from  Railway  Facts  published  by  the  AAR  and  demon- 
strates that  car  capacity  has  continually  increased  during  this  period  of  time.  Following  the 
same  trend,  it  can  be  expected  that  the  average  car  capacity  by  the  beginning  of  the  next  cen- 
tury will  be  at  100  tons.  What  this  means  is  that  in  order  to  obtain  this  average  car  capacity, 
we  will  undoubtedly  be  handling  a  substantial  number  of  cars  over  100  tons  capacity. 

This  is  the  typical  heaviest  box  car  that  was  being  handled  in  regular  service  in  the 
1920s.  It's  a  typical  40-foot  long,  40-ton  capacity  box  car  operating  during  that  period.  For 
comparison,  this  is  at  present  the  heaviest  type  of  regular  rolling  stock  in  service  on  the 
majority  of  Class  I  railroads  with  a  capacity  of  125  tons  and  a  height  of  up  to  20  feet  2  inches. 
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The  following  slides  will  also  demonstrate  how  train  loads  have  been  steadily  creeping 
up  with  both  heavier  types  of  cars  and  locomotives.  This  is  one  of  the  earliest  trains  of  the 
1880s.  This  is  the  train  of  the  1940s.  The  trend  to  heavier  loading  is  quite  evident  when  com- 
paring the  previous  slides.  The  heaviest  loads  up  to  this  time  came  from  steam  locomotives 
and  design  of  bridge  structures  were  governed  by  these  monstrous  machines. 

By  the  end  of  the  1960s,  100-ton  cars  were  well  established  as  regular  equipment  and 
were  used  in  almost  all  of  unit  train  service. 

This  is  the  type  of  cars  we  are  handling  today.  Ever  since  315,000  pound  cars  and  dou- 
ble-stack containers  were  first  introduced  in  the  mid  1980s,  more  and  more  of  these  heavier 
cars  have  become  the  common  sight  on  most  Class  I  freight  carrying  railroads. 

The  question  is  how  have  we  traditionally  coped  with  the  introduction  of  heavier  and 
heavier  rolling  stock?  Since  the  turn  of  the  century  we  have  relied  on  Cooper's  loading  to 
design  our  bridges.  This  loading  consists  of  two  steam  locomotives  with  the  above  constant 
wheel  spacing  configuration  followed  by  uniform  load.  As  can  be  seen,  the  wheel  loading  has 
progressed  through  the  years  from  E40  back  in  1 895  to  E80  loading  which  is  still  used  today. 
Traditionally,  these  loadings  have  always  been  more  than  adequate  to  handle  any  equipment 
loading  of  the  time.  The  reason  for  that  being  that  heavy  steam  locomotives  were  the  govern- 
ing loads. 

You  will  note  that  the  ultimate  loading  is  no  longer  part  of  the  design  requirements.  This 
alternate  loading  allowed  for  the  heavier  design  of  short  bridge  members  which  are  suscepti- 
ble to  more  frequent  cyclic  loading  and  thus  more  fatigue  prone.  For  some  reason,  this  load- 
ing requirement  was  eliminated  back  in  1947.  The  significance  of  this  type  of  loading  will 
become  clearer  as  we  progress. 

This  next  slide  gives  us  an  appreciation  of  the  amazing  development  and  growth  of 
these  work  horses  during  the  first  six  decades  of  the  century.  By  the  end  of  the  steam  era, 
massive  steam  locomotives  such  as  the  Alco  single  expansion  articulated  engines  weighing 
close  to  800,000  pounds  were  moving  fairly  light  freight  cars  by  today's  standards  across  the 
country.  Technological  progress  eventually  put  the  steam  locomotives  to  pasture  with  the 
development  of  the  more  efficient  diesel  locomotive.  This  diesel  locomotive  weighs  just 
under  400,000  pounds,  but  it  delivers  a  maximum  4,000  traction  horsepower. 

As  was  seen  from  the  previous  slide  of  various  Cooper  design  loadings,  the  E72  loading 
introduced  in  1935  was  sufficient  to  maintain  adequate  capacity  to  handle  the  heaviest  steam 
locomotives  whose  loading  always  governed  over  any  other  regular  equipment  and  as  a  result 
a  change  to  this  loading  did  not  become  necessary  until  the  100-ton  cars  were  introduced. 
When  unit  trains  of  100-ton  cars  were  placed  into  regular  service,  it  was  realized  that  the  pre- 
sent design  loading  was  no  longer  adequate  especially  to  handle  the  fatigue  problem  that 
these  cars  were  creating.  Consequently  it  was  changed  in  1967  to  E80.  Today,  we  are  again 
confronted  with  heavier  car  capacities  with  the  introduction  of  the  315,000  pound  cars  and 
double-stack  containers.  The  consequences  of  operating  these  heavier  cars  is  that  the  stresses 
produced  by  this  equipment  may  exceed  the  present  E80  design  criteria  for  the  shorter  bridge 
spans. 

This  is  a  slide  comparing  the  E  rating  of  two  263  kip  cars  with  the  3 15  kip  cars  presently 
in  service  based  on  moments  produced  by  these  cars  in  spans  8  to  400  feet.  There  still  exists  a 
good  margin  for  expansion  for  both  of  the  regular  shorter  100-ton  cars,  but  looking  at  the 
125-ton  cars,  we  can  see  that  the  design  limit  of  E80  does  not  leave  much  future  capacity  for 
the  shorter  spans. 

Many  railroads  have  recognized  the  need  for  higher  loading  design  as  soon  as  it  was 
realized  that  the  125-ton  car  would  become  part  of  regular  service  equipment  and  many  such 
as  CN  North  America  have  since  chosen  to  design  their  bridges  to  E90  loading. 

When  we  look  at  who  is  running  these  heavy  cars  we  find  that  according  to  the  1993- 
1994  Railway  Line  Clearances  Publication,  of  the  Class  I  freight  railroads  which  make  up  93 
percent  of  total  freight  revenues,  nine  of  these  major  carriers  already  accept  315,000  pound 
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cars.  With  the  acceptance  of  the  heavier  cars  by  the  majority  of  Class  I  freight  railroads,  the 
need  to  increase  the  AREA  live  load  design  requirements  becomes  clear. 

As  already  demonstrated,  these  approved  heavy  loads  are  too  close  for  comfort  on  short 
span  lengths.  There  is  a  reluctance  to  increase  E80  to  higher  design  loading  due  to  mechani- 
cal departments'  propensity  to  design  and  force  even  higher  loads  as  the  cost  to  upgrade  rail 
cars'  heavier  loads  is  minimal.  It's  just  a  matter  of  increasing  the  plate  size  from  1/2  to  5/8. 
Many  arguments  can  be  used  to  contest  the  introduction  of  heavier  cars,  but  the  reality  is  that 
the  drive  to  provide  a  more  efficient  and  economically  competitive  service  will  always  push 
for  the  development  and  utilization  of  these  cars. 

I  think  the  previous  slide  showing  the  historical  tendency  for  increased  car  capacity  over 
the  past  60  years  clearly  demonstrates  the  need  to  ensure  that  bridges  are  designed  for  the 
long-term.  An  interesting  point  to  bring  out  at  this  time  is  that  we  have  always  taken  for 
granted  that  100-ton  capacity  cars  were  loaded  to  their  maximum  capacity  and  occasionally 
overloaded  within  tolerable  limits.  This  is  what  we  at  CN  perceived  until  the  initiative  was 
taken  to  monitor  the  overload  situation  by  installing  overload  car  detectors.  These  scales  were 
positioned  at  strategic  locations  and  what  we  are  finding  is  a  bit  disturbing,  to  say  the  least,  as 
the  next  few  slides  will  show. 

This  is  a  typical  unit  coal  train  of  100  ton  cars.  What  we  have  found  in  reality  is  that  a 
good  number  of  these  cars  are  loaded  in  excess  of  100  tons.  Looking  at  the  analysis  of  data 
collected  from  17  mostly  loaded  westbound  trains  that  were  marshaled  through  the  overload 
car  detector  located  in  our  Jasper  Yard  between  the  period  of  June  6th  and  June  30th  of  this 
year,  it  was  found  that  not  only  were  a  large  percentage  of  cars  overloaded  by  as  much  as 
20,000  pounds,  but  a  more  disturbing  finding  shows  that  in  many  instances  the  load  was  not 
equally  distributed  on  the  cars  themselves.  Truckloads  on  these  trains  were  unevenly  loaded 
by  as  much  as  15,000  pounds. 

This  next  slide  shows  the  histogram  of  car  loadings  for  the  sample  trains  giving  the 
RMC  value  for  this  loading  at  252.8  kips.  If  we  were  to  take  the  same  train  data  and  place  all 
overloaded  cars  in  the  263  pound  range  of  the  histogram  as  they  were  intended  to  be  in  the 
first  place,  then  we  get  an  RMC  value  for  the  same  sample  of  trains  of  only  241  kips. 

In  terms  of  fatigue  life  of  steel  bridges,  this  difference  is  significant  because  fatigue 
damage  is  a  cubic  function  of  stresses.  In  other  words,  say  a  10  percent  increase  in  stresses 
will  reduce  the  life  of  a  steel  span  by  approximately  25  percent.  For  those  of  you  who  are 
familiar  with  the  fatigue  life  curves,  you  will  appreciate  that  a  shift  in  load  to  heavier  cars 
including  the  overloads  will  result  in  an  increase  in  the  RMC  value  and  consequently 
decrease  the  available  fatigue  life  of  steel  spans  by  a  significant  amount. 

This  slide  is  a  good  illustration  of  what  is  happening  and  how  steadily  increasing  load 
patterns  shift  the  RMC  value  from  a  position  where  fatigue  distress  is  of  little  concern  to  a 
position  above  the  critical  cut  off  point  where  fatigue  damage  comes  into  play  affecting  the 
life  of  the  structure. 

Going  through  the  data,  I  located  a  train  with  a  considerable  number  of  consecutively 
heavy  overloads  and  obtained  a  rating  for  these  series  of  cars  assuming  they  were  all  52  feet  6 
inches  long.  I  re-did  the  rating  for  the  same  loading  using  47  foot  long  cars  and  then  I 
obtained  a  rating  using  47  foot  long  125-ton  cars  assuming  they  were  overloaded  by  the  same 
percentage  as  the  sampled  100-ton  cars.  As  you  can  see,  the  spans  that  suffer  the  most  are 
again  the  short  ones  indicating  that  an  increase  in  the  design  loading  is  needed  specifically  to 
protect  these  spans. 

Basically  what  I  have  tried  to  demonstrate  is  that  we  have  now  reached  a  point  where 
the  design  load  is  about  the  same  as  the  actual  load  so  the  problem  we  are  faced  with  is  how 
to  design  for  the  future.  One  way  is  to  increase  the  Cooper's  design  loading  which  has 
already  been  adopted  by  several  railroads.  However,  there  is  a  reluctance  to  go  to  this  way 
because  this  gives  the  mechanical  departments  the  incentive  to  increase  car  capacities  even 
further. 
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Another  problem  is  that  among  railroads  no  consensus  as  to  what  design  loading  to 
adopt  has  yet  been  reached.  One  method  of  designing  for  the  future  would  be  to  reintroduce 
two-axle  alternate  loading  which  was  dropped  back  in  1947.  This  takes  care  of  the  short  tim- 
ber spans  but  does  not  solve  the  real  problem.  A  more  practical  solution  would  be  to  intro- 
duce the  new  four-axle  alternate  load.  This  is  a  workable  compromise  that  relates  to  the  real 
situation  just  as  Cooper  loading  effectively  related  to  the  rail  situation  of  the  heaviest  loco- 
motive loads  during  the  steam  era. 

This  slide  illustrates  the  proposed  change  to  the  AREA  live  load  design.  The  design 
loading  of  E80  remains  unchanged.  We  still  have  two  locomotives  as  before  with  the  same 
wheel  configuration  and  loading.  The  only  difference  is  the  introduction  of  an  alternate  load 
consisting  of  four  100-kip  axle  loads  with  spacing  of  five  feet  six  inches,  and  five  feet.  This  is 
being  adopted  as  the  best  alternative  after  many  discussions  of  different  proposals  because  it 
effectively  addresses  the  problem  created  by  the  new  generation  of  cars  on  spans  up  to  50 
feet  in  length. 

This  slide  showing  the  maximum  forces  produced  by  this  proposed  loading  shows  that 
the  four-axle  alternate  load  only  governs  for  spans  up  to  50  feet.  Forces  produced  by  the 
alternate  load  are  identified  here  by  an  asterisk.  This  is  ideally  what  we  would  like  to  have 
happen  because  this  type  of  load  addresses  the  real  situation  out  there  and  ensures  that  fatigue 
susceptible  shorter  spans  are  safeguarded. 

The  comparison  of  this  type  of  loading  and  the  heaviest  type  of  regular  rolling  stock 
shows  not  only  a  clear  safety  margin  but  also  sufficient  capacity  for  future  development. 
When  we  compare  the  315,000  pound  car  rating  with  the  E80  loading  now  revised  to  consid- 
er the  four-axle  loading,  we  can  see  more  clearly  that  there  exists  an  acceptable  margin  of 
safety  and  room  for  future  growth. 

There  are  other  solutions  to  this  problem  such  as  increasing  the  axle  loads  by  25  percent 
up  to  50-foot  spans  lengths,  but  this  only  produces  an  absurd  step  function.  For  example,  the 
design  of  49.99  foot  span  would  use  100  kip  loads  but  the  50.001  foot  span  would  require  80 
kip  loads.  Steam  impact  could  be  used  to  get  the  same  result,  but  this  is  not  realistic  and 
would  only  be  used  as  a  sham  to  get  around  reality  as  well  as  creating  regulatory  problems. 
You  could  get  around  the  problem  by  reducing  the  allowable  stresses  but  this  again  would 
create  regulatory  problems  and  would  prove  difficult  as  many  design  aids  use  standards 
stresses  for  different  bridge  designs.  As  well,  this  solution  would  create  the  impression  of 
excess  conservatism. 

In  summary,  what  I  have  tried  to  convey  today  is  the  need  for  higher  design  loading.  A 
loading  which  AREA  committee  15  has  proposed  and  is  the  result  of  five  years  of  compro- 
mise. The  AREA  manual  should  not  be  a  minimum  safety  requirement,  but  represent  good 
practices  because  designing  for  little  or  no  allowance  for  the  future  is  not  good  practice. 

Up  to  now,  I  have  talked  about  the  requirement  for  future  bridge  designs,  but  this  opens 
up  quite  a  number  of  questions  on  the  consequences  of  increased  carloading  on  existing 
bridges.  No  doubt  many  problems  will  be  encountered;  the  most  serious  of  which  is  how  to 
deal  with  fatigue. 

Briefly,  the  following  slides  will  illustrate  two  situations  directly  related  to  the  problem. 
This  is  a  1,122  foot  long  deck  plate  girder  viaduct  of  recent  welded  construction  built  in  1967 
which  has  been  subjected  to  less  than  8  million  gross  tons  per  year.  Yet,  even  with  low  ton- 
nage and  the  absence  of  125-ton  car  traffic  on  this  bridge,  a  considerable  number  of  cracks 
have  been  developing  in  the  web  as  shown  here  at  the  connection  to  the  stiffener  plate.  The 
stiffener  plates  are  on  the  inside  of  the  girder. 

Another  more  serious  problem  has  been  recently  discovered  on  truss  spans.  This  is  a 
bridge  which  receives  substantially  more  traffic,  up  to  55  million  gross  tons  per  year,  and  was 
built  in  the  early  part  of  the  century.  The  problem  occurred  on  the  rib  of  the  truss  span, 
specifically,  on  the  top  hanger  connection  of  the  truss.  The  hanger  consists  of  four  angles 
connected  together  by  intermittent  tie  plates.  One  of  the  angles  developed  a  fatigue  crack  that 
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originated  at  the  rivet  hole  and  continued  to  propagate  all  the  way  along  the  connecting  angle 
and  up  the  vertical  one  until  it  no  longer  had  sufficient  capacity  to  support  the  load  and  frac- 
tured completely. 

This  is  just  a  view  of  the  hanger  which  was  repaired.  This  is  the  temporary  repair.  This 
is  the  remaining  section  of  the  hanger  that  was  fractured  and  you  can  see  the  outline  of  the 
angles  and  the  bolts  connecting  the  splice  plate  all  the  way  down  to  the  remaining  section  of 
the  hanger.  If  you  are  lucky,  these  types  of  cracks  would  be  detected  before  failure  occurs 
and  in  time  to  prevent  a  major  catastrophe.  Otherwise  a  more  reliable  way  to  avoid  such  situ- 
ations short  of  initiating  a  major  immediate  and  expensive  retrofitting  program  is  to  ensure 
that  regular  detailed  inspections  are  performed  in  those  areas  susceptible  to  fatigue  failure. 

I  have  shown  just  two  examples  of  problems  which  have  developed  due  to  the  fact  that 
these  bridges  have  been  subjected  to  heavier  and  more  frequent  loading  especially  during  the 
last  two  decades.  What  we  need  to  realize  today  is  that  if  we  are  going  to  avoid  similar  prob- 
lems with  our  newly  constructed  bridges  in  a  much  shorter  period  of  time,  we  have  to  start 
putting  some  extra  reserve  capacity  into  our  present  design  specifications. 

With  that  last  note,  I  will  complete  my  presentation.  Thank  you  for  your  attention. 
(Applause) 

President  Steele:  Thank  you,  Jose,  and  I  apologize  to  some  of  the  presenters  that  we 
had  to  cut  short.  I  want  to  thank  all  the  gentlemen  for  their  fine  presentations.  It  was  worth- 
while information. 

At  this  time,  I  would  like  to  take  the  opportunity  to  present  the  plaques  to  the  outgoing 
directors  for  their  participation  and  guidance  over  the  past  several  years.  Carl  Young  who  got 
called  out  on  emergency  will  not  be  here,  but  will  Bob  Carter  and  Dave  Franz  please  come 
forward. 

Bob  Carter  is  going  to  be  our  junior  vice-president  this  year  so  he  is  going  to  move  right 
on  into  another  three  years  here.  Bob,  thank  you  very  much.  (Applause) 

Dave  must  have  stepped  out,  so  I  will  give  it  to  him  privately. 

At  this  time,  I  will  give  the  podium  over  here  to  Gene  Schubel  for  his  presentation. 

President  Schubel:  Thank  you,  Don.  I  would  like  to  have  Wayne  Russell,  Ray 
Brosseau,  and  Dave  Smoot  come  up.  I  would  like  to  present  you  three  with  plaques  in  appre- 
ciation for  all  you  have  done  on  the  Roadmaster's  board  as  directors.  This  is  in  appreciation 
for  that  effort.  (Applause) 

President  Steele:  Thank  you,  Gene.  At  this  time  I  would  call  on  Reuven  Shiloh  to  read 
the  Resolution  Committee  Statement. 


RESOLUTION  COMMITTEE  STATEMENT 

Having  reached  the  closing  of  the  annual  joint  conference  of  the  American  Railway 
Bridge  and  Building  Association  and  the  Roadmasters  and  Maintenance  of  Way  Association 
of  America  and  being  deeply  indebted  to  all  those  members  and  friends  who  have  contributed 
their  time  and  efforts  to  make  our  conference  a  success,  it  is  right  that  we  should  acknowl- 
edge this  indebtedness,  and  that  it  shall  be  so  entered  into  the  minutes  of  this  meeting. 

Be  it  further  resolved,  that  our  deep  appreciation  be  extended  to  those  who  have  honored 
our  associations  with  their  presence  and  by  their  informative  addresses.  Those  include:  Harris 
Wagenseil,  vice-president  maintenance,  Union  Pacific;  Herbert  Robinson,  vice-president 
operations,  Burlington  Northern;  Jolene  Molitoris,  FRA  Administrator;  Cliff  Shoemaker, 
Union  Pacific;  Duncan  MacLennan,  CN  North  America;  Richard  Reynolds,  Union  Pacific; 
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Gordon  Barksdale,  American  Inland  Divers;  Leonard  Lokey,  Osmose;  Kelly  Pathol,  PSSI,  Ed 
Butt,  director  technical  training,  Burlington  Northern;  Bob  Tuzik,  Railway  Track  and 
Structures,  Billie  Terrell,  B.P.  Terrell  and  Associates;  Benny  Howe,  FRA;  Mark  Huston, 
Burlington  Northern;  Joseph  Noffsinger,  Conrail;  Richard  Klein,  Conrail;  Mark  Johnson, 
Burlington  Northern;  Willie  Benton,  Norfolk  Southern;  Steve  McNaughton,  Union  Pacific; 
Lowell  Eby,  director  of  material  distribution,  Burlington  Northern;  Vincent  Terrill,  who  did  a 
find  job  representing  the  many  innovations  of  REMSA;  and  to  all  the  committee  chairmen 
and  sponsors,  who  with  the  loyal  cooperation  of  the  committee  members,  prepared  the  inter- 
esting and  instructive  reports  that  have  been  presented. 

Be  it  further  resolved  that  a  very  special  thanks  is  expressed  to  Ken  Norton,  president  of 
REMSA,  and  to  all  members  of  the  Railway  Engineering  Maintenance  Suppliers  Association 
for  the  fine  reception  and  hospitality  that  we  enjoyed  during  our  conference. 

Our  thanks  are  also  expressed  to  Mrs.  Janice  Steele,  Mrs.  Rita  Schubel,  and  Frances 
Dachs,  and  the  committee  members  for  their  efforts  in  arranging  registration  and  entertain- 
ment for  our  wives.  Our  thanks  also  to  Rosanna  Morales,  Ian  Thomson,  and  the  Westin  Hotel 
staff  whose  outstanding  efforts  contributed  to  a  highly  successful  conference.  A  special 
thanks  goes  to  Pat  Weissmann  and  Barb  Marlow.  Without  their  unselfish  assistance,  these 
two  Associations  would  have  great  difficulty  functioning. 

And  be  it  finally  resolved  that  both  Associations  express  their  heartfelt  thanks  to  our 
retiring  presidents,  Don  Steele  and  Gene  Schubel,  who  have  spent  so  much  time  and  effort  in 
guiding  the  activities  of  our  two  Associations  with  great  efficiency  and  dedication  during  the 
past  year. 

I  move  this  resolutions  be  adopted. 

Respectfully  submitted, 

Reuven  Shiloh 

President  Steele:  At  this  time,  I  would  like  to  call  on  our  immediate  past  president,  Paul 
Saletnik,  for  the  installation  of  officers. 

Mr.  Saletnik:  Thank  you,  Don.  The  following  are  the  names  of  the  officers-elect  of  the 
America  Railway  Bridge  and  Building  Association  for  the  administrative  year  1994-1995. 
The  officers  so  named  please  step  forward  in  front  of  the  podium. 

President,  John  Van  Huis,  chief  engineer  structures  and  production,  Wisconsin  Central, 
Fond  du  Lac,  Wisconsin. 

Senior  vice-president,  Mike  Bradley,  project  engineer,  Conrail,  Columbus,  Ohio. 

Junior  vice-presidents:  Joe  Lileikis,  senior  engineer  structures,  Amtrak,  Philadelphia, 
Pennsylvania;  Bob  Carter,  general  B&B  supervisor,  Burlington  Northern,  Springfield, 
Missouri. 

Treasurer:  Don  Lewis,  assistant  engineer  bridges,  Illinois  Central,  Chicago,  Illinois. 

Directors  for  terms  expiring  in  1995:  Lee  Hostler,  structures  engineer,  Santa  Fe,  Belen, 
New  Mexico;  Jimmy  Neece,  supervisor  facilities  maintenance,  CSX,  Helena,  Alabama;  Ron 
Kaye,  bridge  engineer,  Illinois  Central,  Chicago,  Illinois. 

Directors  with  terms  expiring  in  1996:  Mark  Johnson,  manager  structures,  Burlington 
Northern,  Springfield,  Missouri;  Tim  Rich,  engineer  B&B<  Conrail,  Indianapolis,  Indiana; 
and  Dale  Bartholomew,  senior  project  manager  railroad  facilities,  Sverdrup  Corporation, 
Kirkland,  Washington. 

Directors  with  terms  expiring  in  1997:  Patrick  L.  Barrett,  engineer  construction  and 
maintenance,  Santa  Fe  Railway,  Kansas  City,  Kansas;  Richard  C.  Dumar,  manager  architec- 
tural design,  Union  Pacific  Railway;  and  David  W.  Cook,  B&B  supervisor,  Montana  Rail 
Link,  Missoula,  Montana. 

I  will  now  turn  the  podium  over  to  Mr.  Cossel. 

Mr.  Cossel:  Following  are  the  names  of  the  officers-elect  of  the  Roadmasters  and 
Maintenance  of  Way  Association  for  the  administrative  year  1994-1995.  Will  the  officers  so 
named  please  step  up  and  take  a  position  in  front  of  the  podium. 
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President,  Keith  Nordlund,  project  manager  CN  North  America,  Toronto,  Ontario. 

First  vice  president,  Ken  Koff,  manager  maintenance-of-way,  Amtrak,  Los  Angeles, 
California. 

Second  vice  president,  Wayne  Russell,  general  director  roadway  maintenance  and  plan- 
ning, Santa  Fe,  Kansas  City,  Kansas. 

Treasurer,  Ron  Poulsen,  senior  project  manager,  HDR  Engineering,  Omaha,  Nebraska. 

Directors  with  terms  expiring  in  1995:  Darrell  Cantrell,  director  of  service  agreement, 
Burlington  Northern,  Fort  Worth,  Texas;  Ken  Johnson,  regional  manager  gangs,  CSXT, 
Spanish  Fort,  Alabama;  and  Dave  Kelly,  vice  president  maintenance,  Illinois  Central, 
Chicago,  Illinois. 

Directors  with  terms  expiring  in  1996:  Al  Cloutier,  division  engineer-commuter, 
Amtrak,  Boston,  Massachusetts;  Reuven  Shiloh,  director  of  engineering  planning  and  sup- 
port, Conrail,  Philadelphia,  Pennsylvania;  and  Peter  Murgas,  engineer  procedures  and  admin- 
istration, Norfolk  Southern,  Atlanta,  Georgia. 

Directors  with  terms  expiring  in  1997:  Bob  Davis,  production  manager  ties,  Southern 
Pacific,  Redlands,  California;  Dwight  Clark,  director  quality  management,  Union  Pacific, 
Omaha,  Nebraska;  and  Ray  Brosseau,  manager  track  programs,  Canadian  Pacific  Rail, 
returning  as  a  director  with  a  term  expiring  in  1997. 

Directors  with  terms  expiring  in  1998:  Bob  King,  supervisor  engineering  maintenance, 
CP  Rail,  Wood  Dale,  Illinois;  Tom  Long,  manager  of  engineering  services,  Indiana  Harbor 
Belt,  Hammond,  Indiana,  and  Joe  Riley,  engineer  standards,  METRA,  Chicago,  Illinois. 

Mr.  Saletnik:  As  the  officers  of  our  Associations,  you  will  represent  to  the  citizens  of 
this  country  the  true  meaning  of  railway  bridge  and  building  and  roadway  maintenance  and 
construction.  You  will  be  our  collective  voice  in  the  industry.  Thus  you  will  be  our  common 
bond  with  the  railway  personnel  throughout  the  United  States  and  the  world. 

Mr.  Cossel:  As  the  officers  of  our  Associations,  you  will  represent  our  best  interest  in 
any  of  our  activities  or  projects,  always  reminding  yourselves  that  your  attitude  must  be  a 
part  in  any  undertaking  sanctioned  by  your  respective  associations.  In  this,  you  will  be  adher- 
ing strictly  to  the  constitution  and  bylaws  of  our  respective  associations.  As  a  representative 
of  the  Roadmasters  and  Maintenance  of  Way  Association  of  America,  I  install  each  of  you  in 
the  office  to  which  you  have  been  elected. 

Mr.  Saletnik:  As  a  representative  of  the  America  Railway  Bridge  and  Building 
Association,  I  install  each  of  you  in  the  office  to  which  you  have  been  elected.  Please  remain 
standing  so  that  Mr.  Cossel  and  I  can  come  down  and  congratulate  each  of  you.  The  audience 
may  now  applaud.  (Applause) 

President  Steele:  At  this  time,  I  would  like  to  call  on  Ken  Norton,  president  of 
REMSA. 

Mr.  Norton:  Don,  thank  you  and  good  morning.  My  able  assistant  here  is  Judi 
Meyerhoeffer  who  is  executive  director  of  REMSA.  REMSA  is  pleased  to  be  able  to  present 
each  of  the  immediate  outgoing  presidents  with  commemorative  plaques.  I  guess  I  also  have 
to  say  that  I  really  appreciate  the  close  way  that  both  B&B  and  Roadmasters  worked  with 
REMSA  this  year.  It  has  really  been  nice.  I  also  have  to  say  that  I  have  really  enjoyed  the 
opportunity  to  work  with  both  Don  Steele  and  Gene  Schubel.  Would  you  two  gentlemen 
please  come  forward. 

We  are  also  pleased  to  present  gavels  which  are  symbolic  of  the  office  for  the  two  new 
presidents,  John  Van  Huis,  president  of  the  B&B  Association,  and  Keith  Nordlund,  president 
of  Roadmasters.  Even  though  they  are  symbolic,  they  can  always  be  used  when  reason 
doesn't  prevail.  If  they  would  come  forward  please. 

Thank  you  very  much  and  we  have  enjoyed  being  part  of  your  meeting.  (Applause) 

President  Schubel:  And  for  Keith  Nordlund,  I  would  like  to  give  you  your  president's 
pin  and  allow  to  you  to  make  your  formal  statement. 
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President-elect  Nordlund:  Thank  you,  Gene,  and  thank  you  for  all  your  assistance 
in  the  past  and  your  leadership.  Also  thank  you  to  Ken  Welch,  of  course,  who  was  your 
predecessor. 

I  am  indeed  proud  and  honored  to  serve  as  President  of  this  Association  for  this  next 
term.  To  the  members  of  this  Roadmasters  Association,  I  have  every  reason  to  believe  that 
we  are  in  for  another  challenging  year.  I  approach  this  assignment  with  a  certain  amount  of 
awe  and  enthusiasm.  I  am  looking  forward  to  another  full  year  of  activities  and  hopefully  will 
provide  some  energy  and  effort  to  this  leadership.  I  can  assure  that  I  will  give  it  my  best 
effort. 

I  am  blessed  with  a  knowledgeable  and  dedicated  group  of  Executive  Board  members 
and  I  am  sure  as  in  the  past  we  will  work  together  as  a  team. 

As  most  of  you  know,  I  am  from  Canada.  Being  from  Toronto,  of  course,  home  of  the 
Toronto  Blue  Jays  who  are  the  world  champions  and  with  the  canceling  of  the  season,  we  are 
good  for  another  year.  (Laughter) 

For  another  thought,  in  CN  we  no  longer  have  roadmasters  by  title.  It  is  somewhat  sexist 
so  here  I  am  now  a  President  of  a  Roadmasters  Association.  But  there  are  no  more  B&B  mas- 
ters or  trainmasters  at  CN. 

I  have  been  a  member  of  this  Association  for  20  years  and  for  the  first  13  years  as  a  non- 
active  dues  paying  member.  However,  with  the  influence  of  John  Swiderski,  retired  CN  and 
former  director,  he  convinced  me  to  take  on  a  task  as  a  committee  chairman.  Because  of  that 
personal  involvement,  my  eyes  became  opened.  I  came  to  understand  the  Association,  where 
it  fits  in  and  the  effort  that  is  needed  to  make  it  all  tick  and  provide  value  to  the  members. 
That  last  point,  value  to  the  members,  is  what  each  of  you  make  of  it. 

I  encourage  you  to  volunteer  to  work  on  a  committee  or  lead  a  committee.  That  in  itself 
will  give  you  value  from  personal  knowledge  and  from  personal  experience  from  the  knowl- 
edge you  will  gain  and  the  contacts  with  others.  Even  go  back  to  your  own  company  and 
encourage  someone  else  to  join  and  participate.  The  bottom  line,  of  course,  is  it  makes  you 
feel  better  when  you  make  out  the  check  to  pay  the  annual  dues. 

We  have  another  year  ahead  of  us  and  then  we  will  meet  in  Minneapolis.  As  Gene 
Schubel  stated,  we  now  have  set  a  five-year  strategic  plan  in  the  Roadmasters  Association  to 
move  forward  and  to  be  even  more  responsive  to  the  rail  industry  and  increase  the  value  to 
our  members.  We  can  truly  do  this  by  tapping  the  ideas,  the  experience,  and  the  intellect  of 
the  members  to  fulfill  the  mission  of  this  Association. 

I  thank  you.  I  am  looking  forward  to  seeing  you  in  Minneapolis  in  1995.  Thank  you. 
(Applause) 

President-elect  Van  Huis:  Don,  would  you  come  forward  please.  On  behalf  of  the 
Association,  REMSA,  and  all  your  members,  I  would  like  to  present  you  with  a  plaque  for 
your  service. 

Mr.  Steele:  Thank  you  very  much.  (Applause) 

President  Van  Huis:  I  just  a  have  a  couple  of  comments  and  I  hope  I  can  do  just  as  well 
a  job  as  my  cohort,  Don,  has  done.  I  look  forward  to  working  with  the  boards,  Roadmasters 
and  REMSA,  next  year  and  we  will  everybody  in  Minneapolis.  Thank  you.  (Applause) 

President  Nordlund:  Gene,  could  you  come  forward.  Gene,  I  would  like  to  present  to 
you  this  appreciation  award  in  recognition  of  a  full  year  of  activity  and  leadership  with  the 
Association  as  President.  Thank  you. 

Mr.  Schubel:  Thank  you.  (Applause) 

President  Nordlund:  I  would  like  to  now  to  declare  this  conference  closed. 

(Adjourned) 
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3rd  V.-Pres S.  C.  Tanner  Lee  Jutton  W.  F.  Strouse  C.  R.  Knowles 

4th  V.-Pres Lee  Jutton  F.  E.  Weise  C.  R.  Knowles  A.  Ridgway 

Sec.-Treas C.  A.  Lichty  C.  A.  Lichty  C.  A.  Lichty  C.  A.  Lichty 

/  F.  E.  Weise  W.  F.  Strouse  A.  Ridgway  J.  S.  Robinson 

i    W.  F.  Strouse  C.  R.  Knowles  J.  S.  Robinson  J.  P.  Wood 

Executive  Members  )   C.  R.  Knowles  A.  Ridgway  J.  P.  Wood  A.  B.  McVay 

\    A.  Ridgway  J.  S.  Robinson  D.  C.  Zook  J.  H.  Johnston 

|  J.  S.  Robinson  J.  P.  Wood  A.  B.  McVay  E.  T.  Howson 

\  J.  P.  Wood  D.  C.  Zook  J.  H.  Johnston  C.  W.  Wright 


1922-1923 


President   F.  E.  Weise  W.  F.  Strouse  C    R.  Knowles  Arthur  Ridgway 

1st  V.-Pres W.  F.  Strouse  C.  R.  Knowles  A.  Ridgway  J.P.Wood 

2nd  V.-Pres C.  R.  Knowles  A.  Ridgway  J.  S.  Robinson  J.  S.  Robinson 

3rd  V.-Pres A.  Ridgway  J.S.Robinson  J.P.Wood  C.W.Wright 

4th  V.-Pres J.S.Robinson  J.P.Wood  C.W.Wright  E.  T.  Howson 

Sec.-Treas C.  A.  Lichtv  C.  A.  Lichty  C.  A.  Lichty  C.  A.  Lichty 

Asst.  Sec F.  E.  Weise  F.  E.  Weise 

/  J.  P.  Wood  C.  W.  Wright  E.  T.  Howson  F.  C.  Baluss 

I  A.  B.  McVay  A.  B.  McVay  J.  H.  Johnson  Maro  Johnson 

Directors  J  J.  H.  Johnston  G.  A.  Manthey  E.  K.  Barrett  O.  F.  Dalstrom 

\  E.  T.  Howson  E.  T.  Howson  F.  C.  Baluss  S.  D.  Corey 

1  C.  W   Wright  J.  H.  Johnston  Maro  Johnson  W.  B.  Hotson 

\G.  A.  Manthey  E.K.Barrett  O.  F.  Dalstrom  P.N.Nelson 


1926-1927 


President  J.S.Robinson  J.P.Wood  C.W.Wright  E.  T.  Howson 

1st  V.-Pres J.P.Wood  C.W.Wright  E.  T.  Howson  F.  C.  Baluss 

2nd  V.-Pres C.W.Wright  E.  T.  Howson  F.  C.  Baluss  Maro  Johnson 

3rd  V.-Pres E.  T.  Howson  F.  C.  Baluss  Maro  Johnson  J.  S.  Huntoon 

4th  V.-Pres F.  C.  Baluss  Maro  Johnson  J.  S.  Huntoon  C.  S.  Heritage 

Sec.-Treas C.  A.  Lichty  C.  A.  Lichty  C.  A.  Lichty  C.  A.  Lichty 

Asst.  Sec F.  E.  Weise  F.  E.  Weise  F.  E.  Weise  F.  E.  Weise 

/  S.  T.  Corey  J.  S.  Huntoon  C.  S.  Heritage  A.  1.  Gauthier 

I   W.  B.  Hotson  A.  1.  Gauthier  W.  B.  Hotson  E.  L.  Sinclair 

J   P.  N.  Nelson  E.  L.  Sinclair  P.  N.  Nelson  P.  F.  Dalstrom 

Directors  \   J.  S.  Huntoon  C.  S.  Heritage  A.  1.  Gauthier  W.  T.  Krausch 

(  A.  I.  Gauthier  W.  B.  Hotson  E.  L.  Sinclair  R.  C.  Bardwell 

V  E.  L.  Sinclair  P.  N.  Nelson  O.  F.  Dalstrom  H.  1.  Benjamin 


1927-1928 


1928-1929 


1929-1930 


1930-1934 


President F.  C.  Baluss 

1st  V.-Pres Maro  Johnson 

2nd  V.-Pres J.  S.  Huntoon 

3rd  V.-Pres C.  S.  Heritage 

4th  V.-Pres A.  I.  Gauthier 

Sec.-Treas C.  A.  Lichty 

Asst.  Sec F.  E.  Weise 

/  W.  T.  Krausch 
I   R.  C.  Bardwell 
)  H.  1.  Benjamin 
Directors  \  R.  C.  Henderson 

|  T.  H.  Strate 
V  J.  S.  Ekey 


Maro  Johnson 
J.  S.  Huntoon 
C.  S.  Hentage 
A.  I.  Gauthier 
H.  1.  Benjamin 
C.  A.  Lichty 

F.  E.  Weise 

R.  C.  Henderson 
J.  S.  Ekey 
T.  H.  Strate 

G.  A.  Rodman 
W.  A.  Batey 
F.  W.  Hillman 
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J.  S.  Huntoon 
C.  S.  Heritage 
A.  I.  Gauthier 
H.  I.  Benjamin 
W.  T.  Krausch 
C.  A.  Lichty 

G.  A.  Rodman 
W.  A.  Batey 
F.  W.  Hillman 
E   C.  Neville 
H.  H.  Best 
J.  E.  King 


C.  S.  Heritage 
A.  I.  Gauthier 
H.  I.  Benjamin 
W.  T.  Krausch 
T.  H.  Strate 
C.  A.  Lichty 

E.  C.  Neville 
H.  H.  Best 
J.  E.  King 
A.  B.  Scowden 
W.  A.  Batey 
L.  C.  Smith 


1934-1935 


President  H.  I.  Benjamin 

1st  V.-Pres T.  H.  Strate 

2nd  V.-Pres E.  C.  Neville 

3rd  V.-Pres A.  B.  Scowden 

4th  V.-Pres W.  R.  Roof 

Sec.-Treas C.  A.  Lichty 

/  C.  M.  Burpee 
i  W.  A.  Batey 
Directors  J  L.  C.  Smith 

\  C.  A.  J.  Richards 
|  A.  L.  McCloy 
VR.  P.  Luck 


T.  H.  Strate 

E.  C.  Neville 

C.  M.  Burpee 

E.  C.  Neville 

C.  M.  Burpee 

F.  H.  Masters 

C.  M.  Burpee 

F.  H.  Masters 

W.  S.  Lacher 

F.  H.  Masters 

C.  A.  J.  Richards 

C.  A.  J.  Richards 

C.  A.  J.  Richards 

W.  S.  Lacher 

F.  H.  Cramer 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

A.  L.  McCloy 

W.  R.  Roof 

B.  R.  Meyers 

R.  P.  Luck 

T.  P.  Soule 

G.  S.  Crites 

H.  H.  Best 

F.  H.  Cramer 

R.  E.  Dove 

W.  R.  Roof 

B.  R.  Meyers 

T.  P.  Soule 

T.  P.  Soule 

G.  S.  Crites 

A.  Chinn 

F.  H.  Cramer 

R.  E.  Dove 

L.  G.  Byrd 

1938-1939 


1939-1940 


1940-1941 


1941-1942 


President  Armstrong  Chinn 

1st  V.-Pres F.  H.  Cramer 

2nd  V.-Pres A.  E.  Bechtelheimer 

3rd  V.-Pres H.  M.  Church 

4th  V.-Pres R.  E.  Dove 

Sec.-Treas C.  A.  Lichty 

Secretary  

Treasurer  

/  L.  G.  Byrd 
\  W.  R.  Ganser 
Directors  /  F.  H.  Soothill 

\  B.  R.  Meyers 
|  W.  Walkden 
V  A.  S.  Krefting 


A.  E.  Bechtelheimer 
F.  H.  Cramer 
H.  M.  Church 
R.  E.  Dove 
F.  H.  Soothill 
C.  A.  Lichty 


B.  R.  Meyers 
W.  Walkden 
A.  S.  Krefting 
A.  M.  Knowles 
L.  G.  Byrd 
K.  L.  Miner 


H.  M.  Church 
R.  E.  Dove 

F.  A.  Soothill 

G.  S.  Crites 

A.  M.  Knowles 

F.  O.  Whiteman 
F.  E.  Weise 
N.  D.  Howard 
L.  G.  Byrd 
K.  L.  Miner 
R.  E.  Caudle 
I.  A.  Moore 
W.  A.  Sweet 


R.  E.  Dove 

F.  H.  Soothill 

G.  S.  Crites 

A.  M.  Knowles 
N.  D.  Howard 

A.  G.  Shaver 
F.  E.  Weise 
R.  E.  Caudle 
I.  A.  Moore 
W.  A.  Sweet 
J.  L.  Varker 
L.  E.  Peyser 
Martin  Meyer 


1942-1943 


1943-1944 


1944-1945 


1945-1946 


President  G.  S.  Crites 

1st  V.-Pres R.  E.  Caudle 

2nd  V.-Pres A.  M.  Knowles 

3rd  V.-Pres N.D.Howard 

4th  V.-Pres J.  L.  Varker 

Secretary  A.  G.  Shaverf 

Lorene  Kindredf 
Elinor  V.  Heffern 

Treasurer F.  E.  Weise 

Treasurer  Emeritus    

/  M.  Meyer 
I  L.  E.  Peyser 
Directors  )  K.  L.  Miner 

\  F.  G.  Campbell 
f  J.  S.  Hancock 
VL.  C.  Winkelhaus 
fTo  November  I,  1942     J  To  February  1,  1943 


J.  L.  Varker 
R.  E.  Caudle 
N.  D.  Howard 
F.  G.  Campbell 
J.  S.  Hancock 
Elinor  V.  Heffern 


C.  R.  Knowles 
F.  E.  Weise 
W.  F.  Martens 
A.  L.  McCloy 
L.  C.  Winkelhaus 
E.  H.  Barnhart 
A.  B.  Chapman 
L.  E.  Peyser 


J.  L.  Varker 
R.  E.  Caudle 
N.  D.  Howard 
F.  G.  Campbell 
J.  S.  Hancock 
Elise  LaChance 


C.  R.  Knowles 
F.  E.  Weise 
W.  F.  Martens 
A.  L.  McCloy 
L.  C.  Winkelhaus 
E.  H.  Barnhart 
A.  B.  Chapman 
L.  E.  Peyser 


N.  D.  Howard 
F.  G.  Campbell 
J.  S.  Hancock 
E.  H.  Barnhart 
W.  F.  Martens 
Elise  LaChance 


C.  R.  Knowles 

A.  B.  Chapman 
W.  A.  Huckstep 
F.  R.  Spofford 
Guy  E.  Martin 

B.  R.  Meyers 
L.  E.  Peyser 


1946-1947 


1947-1948 


1948-1949 


1949-1950 


President  F.  G.  Campbell  J.  S.  Hancock  E.  H.  Barnhart  W.  F.  Martens 

1st  V.-Pres J.  S.  Hancock  E.  H.  Barnhart  W.  F.  Martens  W.  A.  Huckstep 

2nd  V.-Pres E.  H.  Barnhart  W.  F.  Martens  W.  A.  Huckstep  Guy  E.  Martin 

3rd  V.-Pres W.  F.  Martens  W.  A.  Huckstep  Guy  E.  Martin  F.  R.  Spofford 

4th  V.-Pres W.  A.  Huckstep  G.  E.  Martin  F.  R.  Spofford  Lee  Mayfield 

Secretary Elise  LaChance  Elise  LaChance  Elise  LaChance  Elise  LaChance 

Treasurer C.  R.  Knowles  C.  R.  Knowles  L.  C.  Winkelhaus  L.  C.  Winkelhaus 

/  Guy  E.  Martin  H.  M.  Harlow  Lee  Mayfield  H.  M.  Harlow 

i  B.  R.  Meyers  H.  B.  Christianson  F.  M.  Misch  V.  E.  Engman 

Directors  )  L.  E.  Peyser  F.  R.  Spofford  W.  D.  Gibson  G.  W.  Benson 

\  H.  M.  Harlow  Lee  Mayfield  H.  M.  Harlow  F.  M.  Misch 

(  H.  B.  Christianson      Franz  M.  Misch  V.  E.  Engman  L.  R.  Morgan 

V  F.  R.  Spofford  W.  D.  Gibson  G.  W.  Benson  J.  A.  Jorlett 


1950-1951 


1951-1952 


1952-1953 


1953-1954 


President  W.  A.  Huckstep  Guy  E.  Martin  F.  R.  Spofford  Lee  Mayfield 

1st  V.-Pres Guy  E.  Martin  F.  R.  Spofford  Lee  Mayfield  H.M.Harlow 

2nd  V.-Pres F.  R.  Spofford  Lee  Mayfield  H.M.Harlow  J.  A.  Jorlett 

3rd  V.-Pres Lee  Mayfield  H.M.Harlow  J.  A.  Jorlett  R.  R.  Gunderson 

4th  V.-Pres H.M.Harlow  J.  A.  Jorlett  R.  R.  Gunderson  W.H.Huffman 

Secretary  Elise  LaChance  Elise  LaChance  Elise  LaChance  Elise  LaChance 

Treasurer L.  C.  Winkelhaus  L.  C.  Winkelhaus  L.  C.  Winkelhaus  L.  C.  Winkelhaus 

/  F.  M.  Misch  M.  H.  Dick  W.  H.  Huffman  M.  H.  Dick 

I  L.  R.  Morgan  R.  R.  Gunderson  L.  R.  Morgan  J.  F.  Warrenfells 

Directors  J  J.  A.  Jorlett  J.  F.  Warrenfells  B.  M.  Stephens  G.  Switzer 

\  M.  H.  Dick  W.  H.  Huffman  M.  H.  Dick  B.  M.  Stephens 

I  R.  R.  Gunderson  L.  R.  Morgan  J.  F.  Warrenfells  W.  H.  Bunge 

V  J.  F.  Warrenfells  B.M.Stephens  G.  Switzer  E.  R.  Schlaf 
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1954-1955  1955-1956 

President  H.  M.  Harlow  J.  A.  Jorlett 

1st  V.-Pres J.  A.  Jorlett  R.  R.  Gunderson 

2nd  V.-Pres R.  R.  Gunderson  W.  H.  Huffman 

3rd  V.-Pres W.H.Huffman  M.H.Dick 

4th  V.-Pres M.H.Dick  B.M.Stephens 

Secretary   Elise  LaChance  Elise  1  aC 'nance 

Treasurer L.  C.  Winkelhaus  L.  C.  Winkelhaus 

/  B.  M.  Stephens  J.  F.  Warrenfells 

I   W.  H.  Bunge  H.  D.  Curie 

Directors  )   E.  R.  Schlaf  J.  M.  Lowry 

\  J.  F.  Warrenfells  W.  H.  Bunge 

I  H.  D.  Curie  E.  R.  Schlaf 

V  J.  M.  Lowry  G.  W.  Benson 


1956-1957 

R.  R.  Gunderson 
W.  H.  Huffman 
M.  H.  Dick 
B.  M.  Stephens 
H.  D.  Curie 
Elise  LaChance 
L.  C.  Winkelhaus 
W.  H.  Bunge 
E.  R.  Schlaf 
G.  W.  Benson 
J.  M.  Lowry 
T.  M.  VonSprecken 
H.  A.  Matthews 


1957-1958 

W.  H.  Huffman 
M.  H.  Dick 
B.  M.  Stephens 
H.  D.  Curie 

Elise  LaChance 
L.  C.  Winkelhaus 
G.  W.  Benson 
J.  M.  Lowry 
H.  H.  Matthews 
T.  M.  VonSprecken 
W.  H.  Bunge 
E.  R.  Schlaf 


President  M    H 

1st  V.-Pres B    M 

2nd  V.-Pres H.  D. 

3rd  V.-Pres G.  W 

Secretary  Ruth 

Treasurer L.  C. 

/J.  M. 

\  R.  C. 

)  W.  H 
Directors  \  E.  R 

|  H.  A. 

V  M.  J. 


.  Dick 

B.  M.  Stephens 

H.  D.  Curie 

G.  W.  Benson 

Stephens 

H.  D.  Curie 

G.  W.  Benson 

J.  M.  Lowry 

Curie 

G.  W.  Benson 

J.  M.  Lowry 

E.  R.  Schlaf 

.  Benson 

J.  M.  Lowry 

E.  R.  Schlaf 

H.  A.  Matthews 

Weggeberg 

Ruth  Weggeberg 

Ruth  Weggeberg 

Ruth  Weggeberg 

Winkelhaus 

L.  C.  Winkelhaus 

L.  C.  Winkelhaus 

L.  C.  Winkelhaus 

Lowry 

W.  H.  Bunge 

H.  A.  Matthews 

R.  C.  Baker 

Baker 

E.  R.  Schlaf 

M.  J.  Hubbard 

R.  H.  Miller 

.  Bunge 

H.  A.  Matthews 

R.  C.  Baker 

Shirley  White 

Schlaf 

M.  J.  Hubbard 

R.  H.  Miller 

H.  M.  Wilson 

Matthews 

R.  C.  Baker 

Shirley  White 

R.  D.  Hellweg 

Hubbard 

R.  H.  Miller 

H.  M.  Wilson 

F.  W.  Hutcheson 

1962-1963 


1963-1964 


1964-1965 


1966-1967 


1967-1968 


1968-1969 


1970-1971 


1971-1972 


1972-1973 


1965-1966 


President  J.  M.  Lowry  E.  R.  Schlaf  R.  C.  Baker  H.  M.  Wilson 

1st  V.-Pres E.  R.  Schlaf  R.C.Baker  H.M.Wilson  R.  D.  Hellweg 

2nd  V.-Pres H.  A.  Matthews  Shirley  White  R.  D.  Hellweg  J   W   DeValle 

3rd  V.-Pres R.  C.  Baker  H.  M.  Wilson  J.  W.  DeValle  W.  F.  Armstrong 

Secretary  Ruth  Weggeberg  Ruth  Weggeberg  Ruth  Weggeberg  Ruth  Weggeberg 

Treasurer L.  C.  Winkelhaus  E.  F.  Snyder  E.  F.  Snyder  E.  F.  Snyder 

/  Shirley  White  R.  D.  Hellweg  W.  F.  Armstrong  J.  A.  Goforth 

I   H.  M.  Wilson  F.  W.  Hutcheson  J.  S.  Ellis  E.  R.  Simmons 

)  R.  D.  Hellweg  W.  F.  Armstrong  J.  A.  Goforth  N.  D.  Bryant 

Directors  \  F.  W.  Hutcheson  J.  W.  DeValle  E.  R.  Simmons  A.  R.  Dahlberg 

f  W.  F.  Armstrong  J.  A.  Goforth  N.  D.  Bryant  J.  S.  Ellis 

V  J.  W.  DeValle  E.  R.  Simmons  A.  R.  Dahlberg  T.  L.  Fuller 


1969-1970 


President  R.  D.  Hellweg  J.  W.  DeValle  W.  F.  Armstrong  J.  A.  Goforth 

1st  V.-Pres J.  W.  DeValle  W.  F.  Armstrong  J.  A.  Goforth  A.  R.  Dahlberg 

2nd  V.-Pres W.  F.  Armstrong  J.  A.  Goforth  A.  R.  Dahlberg  T.  L.  Fuller 

3rd  V.-Pres J.  A.  Goforth  A.  R.  Dahlberg  T.  L.  Fuller  N.  D.  Bryant 

Secretary  Ruth  Weggeberg  Ruth  Weggeberg  Ruth  Weggeberg  Ruth  Weggeberg 

Treasurer ,  W.  H.  Huffman  W.  H.  Huffman  W.  H.  Huffman  W.  H.  Huffman 

N.  D.  Bryant  J.  S.  Ellis  N.  F.  Lucas  W.  H.  Rankin 

A.  R.  Dahlberg  T.  L.  Fuller  W.  L.  Short  E.  E.  Runde 

H.  F.  Lucas  R.  A.  Youngblood  C.  E.  Wachter  T.  A.  Reynolds 

1  J.  S.  Ellis  H.  F.  Lucas  A.  C.  Jones  J.  J.  Ridgeway 

Directors  <  T.  L.  Fuller  W.  L.  Short  W.  H.  Rankin  J.  R.  Williams 

R.  A.  Youngblood  C.  E.  Wachter  E.  E.  Runde  J.  W.  Chambers 

V.  D.  Raessler  A.  C.  Jones  T.  A.  Reynolds  R.  E.  Frame 

W.  L.  Short  W.  H.  Rankin  J.  J.  Ridgeway  J.  C.  Hobbs 

C.  E.  Wachter  E.  E.  Runde  J.  R.  Williams 


1973-1974 


President  A.  R.  Dahlberg  T.  L.  Fuller  N.  D.  Bryant  E.  E.  Runde 

1st  V.-Pres T.  L.  Fuller  N.  D.  Bryant  E.  E.  Runde  J.  J.  Ridgeway 

2nd  V.-Pres N.  D.  Bryant  E.  E.  Runde  J.  J.  Ridgeway  J.  R.  Williams 

3rd  V.-Pres E.  E.  Runde  J.  J.  Ridgeway  J.R.Williams  W.R.Rankin 

Secretary  Ann  Wilson  Ann  Wilson  Ann  Wilson  Ann  Wilson 

Treasurer W.H.Huffman  W.H.Huffman  W.H.Huffman  W.H.Huffman 

'  T.  A.  Reynolds  J.  W.  Chambers  R.  K.  Corbett  D.  C.  Gould 

J.  J.  Ridgeway  R.  E.  Frame  J.  R.  Iwinski  W.  S.  Stokely 

I  J.  R.  Williams  J.  C.  Hobbs  J.  S.  Pritchett  W.  C.  Sturm 

Directors  /  J.  W.  Chambers  R.  K.  Corbett  D.  C.  Gould  J.  W.  Davidson 

R.  E.  Frame  J.  R.  Iwinski  W.  S.  Stokely  C.  A.  Hughes 

J.  C  Hobbs  J.  S.  Pritchett  W.  C.  Sturm  W.  R.  Hyma 

R.  K.  Corbett  D.  C.  Gould  J.  W.  Davidson  O.  C.  Denz 

J.  R.  Iwinsky  W.  S.  Stokely  C.  A.  Hughes  R.  C.  McMaster 

J.  S.  Pritchett  W.  C.  Sturm  W.  R.  Hyma  W.  E.  Brakensiek 
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PAST  OFFICERS 


1974-1975 


1975-1976 


1976-1977 


1978-1979 


1979-1980 


1980-1981 


1977-1978 


President   J.J.  Ridgeway  J.  R.  Williams  W.  H    Rankin  J.  R.  Iwinski 

IstV-Pres        J.R.Williams  W.H.Rankin  J.  R.  Iwinski  W.C.Sturm 

2nd  V.-Pres W   H.  Rankin  J.  C.  Hobbs  W.C.Sturm  D.C.Gould 

3rd  V.-Pres J.  C.  Hobbs  J.  R.  Iwinski  D.C.Gould  J.W.Chambers 

Secretary   Ann  Wilson  Ann  Wilson  Ann  Wilson  Ann  Wilson 

Treasurer /   W.  H.  Huffman  W.  H.  Huffman  W.  H.  Huffman  W.  H.  Huffman 

J.  W.  Davidson  W.  E.  Brakensiek  J.  W.  Chambers  W.  J.  Gunkle 

C.  A.  Hughes  O.  C.  Denz  M.  Noyszewski  W.  E   Halley 

W.  R.  Hyma  R.  C.  McMaster  W.  J.  Gunkle  K.  L.  Wammell 

Directors  J    W.  E.  Brakensiek  F.  R.  Lindsay  W.  E.  Halley  J.  Budzileni 

O.  C.  Denz  M.  Noyszewski  K.  L.  Wammel  B.  J.  King 

R.  C.  McMaster  W.  C.  Sturm  J.  Budzileni  J.  G.  Robertson 

F.  B.  Lindsay,  Jr  W.  J.  Gunkle  B.  J.  King  O.  C.  Denz 

M   Noyszewski  W.  E.  Halley  J.  G    Robertson  E.  C.  Patterson 

Jim  Payne  K.  L.  Wammel  W.  S.  Stokely 


1981-1982 


President   W.C.Sturm  D.C.Gould  J.W.Chambers  W.  R.  Hyma 

Sr.  V.-Pres D.C.Gould  J.W.Chambers  R.  C.  McMaster  O.  C  Denz 

Jr.  V.-Pres J.  W.  Chambers  R.  C.  McMaster  W.  R.  Hyma  J.  Budzileni 

Jr!  v!-Pres R.  C.  McMaster  W    R.  Hyma  O.  C.  Denz  J.M.Williams 

Secretary   Ann  Wilson  Ann  Wilson  Ann  Wilson  Pat  Weissmann 

Treasurer W.  F.  Armstrong  W.  F.  Armstrong  W.  F.  Armstrong  W.  C.  Sturm 

'  J.  Budzileni  O.  C.  Denz  J    W.  Davidson  D.  A.  Bessey 

B.  J.  King  W.  J.  Gunkle  C.  M.  Russell  J.  N.  Michel 
J.  G.  Robertson  W.  S.  Stokely  J.  M.  Williams  P.  H.  Saletnik 
O.  C.  Denz  L.  D.  Green  D.  A.  Bessey  O.  D.  Anthony 

Directors  *\  E.  C.  Patterson  C.  M.  Russell  J.  N.  Michel  J   T.  Kapp 

W.  S.  Stokely  J.  M.  Williams  P.  H.  Saletnik  D.  J.  Lewis 

L.  D.  Green  D.  A.  Bessey  O.  D.  Anthony  J.  W.  Davidson 

C.  M.  Russell  J.  N.  Michel  J.  T.  Kapp  H.  J.  Laga 
J.  M.  Williams  P.  H.  Saletnik  D.  J.  Lewis  A.  S.  Uppal 


1982-1983 


1983-1984 


1984-1985 


1985-1986 


President O.  C.  Denz  J.  Budzileni  J.M.Williams 

Sr.  Vice  President J.  Budzileni  J.M.Williams  D. A.  Bessey 

Jr.  Vice  President J.M.Williams  D. A.  Bessey  J. T.  Kapp 

Jr.  Vice  President D.  A.  Bessey  J. T.  Kapp  D.J.Lewis 

Secretary PA.  Weissmann  P.  A.  Weissmann  PA.  Weissmann 

Treasurer P   H.  Saletnik  P. H.  Saletnik  PH.  Saletnik 

O.  D.  Anthony  J.W.  Davidson  T.E.  Kuhn 

J.  T.  Kapp  D.J.  Lewis  DR.  Ladner 

D.  J.  Lewis  T.E.  Kuhn  r.a.  Tallcnt 

J.  W.  Davidson  D.R.  Ladner  B.T.  Burns 

Directors  /  H.  J.  Laga  R.A.  Tallent  J.J.  Horney 

A.  S.  Uppal  B.T.  Burns  W.J.  Semioli 

T.  E.  Kuhn  J.J.  Horney  D.W    Brookings 

D.  R.  Ladner  W.J.  Semioli  W  P    Cunningham 

R.  A.  Tallent  J  H.  Smith 


D.  A.  Bessey 
J.  T.  Kapp 

D.  J.  Lewis 
R.  A.  Tallent 

P.  A.  Weissmann 
J.  M.  Williams 
B.  T.  Burns 
J.  J.  Horney 
W.  J.  Semioli 
R.  E.  Fronczak 
W.  P.  Cunningham 
J.  H.  Smith 

E.  Bond 

D.  L.  Steele 
M.  C.  Walbrun 


1986-1987 


1987-1988 


1988-1989 


1989-1990 


President   J.  T.  Kapp  D.  J.  Lewis  R.  A.  Tallent  B    T    Burns 

Sr.  Vice  President   D.J.  Lewis  R.  A.  Tallent  B.  T    Burns  J    J    Horney 

Jr.  Vice  President R.  A.  Tallent  B.  T.  Burns  J.  J    Horney  M.  C.  Walbrun 

Jr.  Vice  President B.  T.  Burns  J.  J.  Horney  M    C.  Walbrun  P    H.  Saletnik 

Secretary P.  A.  Weissmann  P.  A.  Weissmann  P.  A.  Weissmann  P    A.  Weissmann 

Treasurer J.  M.  Williams  J.  M.  Williams  J    M.  Williams  J.  M.  Williams 

W.  H.  Nelson  M.  C.  Walbrun  C    E.  Thompson  W.  H.  Nelson 

J.  H.  Smith  S.  Lipkus  H    L    Davidson  T.  J.  Parker 

Directors  \  J.  J.  Horney  D.  L.  Steele  J    A    VanHuis  R.  C.  Karsten 

M.  C.  Walbrun  C.  E.  Thompson  W.  H.  Nelson  R.  C.  Carter 

E    Bond  H.  L.  Davidson  T.  J.  Parker  T.  V.  Dunn 

D.  L.  Steele  J.  A.  VanHuis  R.  C.  Karsten  M.  L.  Bradley 

C.  E.  Thompson  W.  H.  Nelson  S.  Lipkus  D.  G.  DeBerg 

H.  L.  Davidson  T.  J.  Parker  T.  V.  Dunn  D.  F.  Sorgenfrei 

J.  A.  VanHuis  R.  C.  Karsten  M.  L.  Bradley  J.  A.  Lileikis 


1990-1991 


1991-1992 


1992-1993 


1993-1994 


President  J.  J.  Horney 

Sr.  Vice  President   M.  C.  Walbrun 

Jr.  Vice  President PH.  Saletnik 

Jr.  Vice  President W.  H.  Nelson 

Secretary  P.  A.  Weissmann 

Treasurer J.  M.  Williams 

R.  C.  Carter 
T.  V.  Dunn 
Directors  |   M.  L.  Bradley 

D.  G.  DeBerg 
D.  F.  Sorgenfrei 
J.  A.  Lileikis 
D.  L.  McCammon 
J.  T.  Creighton 
J.  G.  Bradley 


M.  C.  Walbrun 
P.  H.  Saletnik 
D.  L.  Steele 
J.  A.  Van  Huis 
P.  A.  Weissmann 
D.  J.  Lewis 
D.  G.  DeBerg 
D.  F.  Sorgenfrei 
J.  A.  Lileikis 
D.  L.  McCammon 
J.  T.  Creighton 
J.  G.  Bradley 
R.  W.  Carter 

C.  W.  Young 

D.  K.  Franz 
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P.  H.  Saletnik 
D.  L.  Steele 
J.  A.  Van  Huis 
ML.  Bradley 
P.  A.  Weissmann 
D.  J.  Lewis 
D.  L.  McCammon 
J.  T.  Creighton 
J.  G.  Bradley 
R.  W.  Carter 

C.  W.  Young 

D.  K.  Franz 
J.  L.  Hostler 
J.  L.  Neece 
R.  W.  Kaye 


D.  L.  Steele 
J.  A.  Van  Huis 
M.  L.  Bradley 
J.  A.  Lileikis 
P.  A.  Weissmann 
D.  J.  Lewis 
R.  W.  Carter 

C.  W.  Young 

D.  K.  Franz 
J.  L.  Hostler 
J.  L.  Neece 
R.  W.  Kaye 
M.  L.  Johnson 
T.  Rich 

D.  E.  Bartholomcv 


PAST  OFFICERS 


1994-1995 


President   J    A.  Van  Huis 

Sr.  Vice  President    ML.  Bradley 

Jr.  Vice  President J.  A.  Lileikis 

Jr.  Vice  President R.  W.  Carter 

Secretary  PA.  Weissmann 

Treasurer D.  J.  Lewis 

J.  L    Hostler 
J.  L.  Neece 
Directors  \   R.  W.  Kaye 

M.  L.  Johnson 

T.  Rich 

D.  E.  Bartholomew 

P.  L.  Barrett 

D.  W.  Cook 

R.  C.  Dummar 
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CONSTITUTION 

(Revised  September  18,  1990) 


ARTICLE  I 

NAME 

Section  1 .  This  Association  shall  be  known  as  the  American  Railway  Bridge  and  Building 
Association. 

ARTICLE  II 

OBJECT 

Section  1.  The  object  of  this  Association  shall  be  the  advancement  of  knowledge  pertaining 
to  the  design,  construction  and  maintenance  of  railway  structures  and  fixed  facilities  by  investiga- 
tion, reports  and  discussions. 

Section  2.  The  Association  shall  neither  endorse  nor  recommend  any  particular  devices, 
trademarks  or  materials,  nor  will  it  be  responsible  for  any  opinions  expressed  in  papers,  reports 
or  discussion  unless  the  same  have  received  the  endorsement  of  the  Association  in  regular  session. 


ARTICLE  III 

MEMBERSHIP 

Section  1.  The  membership  of  this  Association  shall  be  divided  into  five  classes:  Members, 
Life  members.  Associate  members,  Honorary  members  and  Junior  members. 

Section  2.  A  member  shall  be  a  person  in  the  railway  industry  (except  representatives  of 
manufacturers  and/or  suppliers  of  equipment,  material  or  labor  services)  engaged  in  engineer- 
ing, construction  and  maintenance  of  railway  structures  and  fixed  facilities;  a  person  in  the  employ 
of  a  public  regulatory  body;  a  professor  of  engineering  or  architecture;  a  technical  editor;  a 
materials  expert;  a  consulting  engineer,  or  an  engineer  employed  by  a  consulting  engineering 
firm,  engaged  in  the  engineering,  construction  and  maintenance  of  railway-related  facilities;  an 
engineer  employed  by  a  technical  service  or  research  and  development  organization;  or  an  of- 
ficer or  engineer  of  an  engineering  or  scientific  society  or  association  whose  aims  and  objectives 
are  compatible  with  the  aims  and  objectives  of  this  Association.  Any  person  desirous  of  becom- 
ing a  member  shall  make  application  upon  the  form  prescribed  by  the  Executive  Committee, 
setting  forth  the  applicant's  name,  address  and  practical  experience.  The  applicant  shall  be  recom- 
mended by  at  least  one  member  of  the  Association  to  whom  they  are  personally  known.  Ap- 
plicants may  be  voted  into  membership  at  any  regular  executive  meeting  or  by  letter  ballot  of 
the  Executive  Committee,  a  majority  vote  being  necessary  in  either  instance. 

Section  3.  To  be  eligible  for  a  life  membership,  an  individual  must  have  belonged  to  the 
Association  for  at  least  15  years  and  in  general  must  have  retired  from  active  employment  due 
to  age  or  physical  disability.  A  life  member  shall  have  all  the  privileges  of  previous  member- 
ship, except  the  holding  of  office,  and  shall  not  be  required  to  pay  annual  dues.  The  transfer 
from  membership  to  life  membership  shall  be  made  in  the  same  manner  as  the  election  of  members, 
as  prescribed  in  Section  2  of  this  Article. 

Section  4.  Associate  members  shall  be  responsible  persons  who  are  not  eligible  as  members, 
whose  pursuits  or  attainments  qualify  them  to  cooperate  with  members  in  the  study  and  develop- 
ment of  improved  practices  in  the  construction  and  maintenance  of  railway  structures  and  fixed 
facilities.  They  shall  have  all  the  rights  of  members  except  of  voting  and  holding  office.  They 
shall  be  elected  in  the  manner  prescribed  for  members,  in  Section  2  of  this  Article,  except  that 
they  shall  be  recommended  by  either  a  member  or  an  associate  member  of  the  Association  to 
whom  they  are  personally  known. 
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Section  5.  Honorary  members  shall  be  chosen  from  persons  who  have  attained  acknowl- 
edged eminence  in  some  branch  of  engineering  or  railway  service.  Their  number  shall  be  limited 
to  ten.  Honorary  members  shall  be  proposed  by  not  less  than  six  active  members  and  shall  be 
elected  by  the  majority  vote  of  the  members  present  at  a  regular  meeting.  They  shall  have  all 
the  rights  of  members  except  that  of  holding  office  and  shall  be  exempt  from  the  payment  of  dues. 

Section  6.  Any  person  in  the  Association  membership  whose  conduct  in  any  way  diminishes 
the  professionalism  or  prestige  of  the  Association,  or  who  shall  refuse  to  comply  with  the  rules 
of  this  Association,  shall  forfeit  membership  in  the  Association  on  a  two-thirds  vote  of  the 
Executive  Committee. 

Section  7.  Membership  shall  continue  until  written  resignation  is  received  by  the  secretary, 
unless  member  has  been  previously  expelled,  or  dropped  for  non-payment  of  dues  in  accordance 
with  Section  1  of  Article  VII. 

Section  8.  Only  members  shall  hold  office  in  this  Association,  and  only  members  and  qualified 
life  members  shall  be  entitled  to  vote  in  the  election  of  officers. 

Section  9.  Junior  members  shall  be  persons  engaged  in  academic  study  toward  a  career  in 
those  areas  described  in  Section  2  of  this  Article,  but  not  currently  employed  in  those  areas. 
They  shall  have  all  the  rights  of  members  except  of  voting  and  holding  office.  They  shall  be 
elected  in  the  manner  prescribed  for  members  in  Section  2  of  this  Article,  except  that  they  need 
not  be  recommended  by  a  member  of  the  Association.  The  term  of  junior  membership  shall  be 
limited  to  five  years. 

ARTICLE  IV 

OFFICERS 

Section  1.  The  officers  of  the  Association  shall  be  a  president,  a  senior  vice  president,  two 
junior  vice  presidents,  a  treasurer  and  nine  directors,  who,  with  the  most  recent  past  president, 
shall  constitute  the  Executive  Committee. 

Section  2.  The  past  presidents  of  this  Association,  previous  to  the  most  recent  past  presi- 
dent, who  continue  to  be  members  shall  be  privileged  to  attend  all  meetings  of  the  Executive 
Committee,  of  which  meetings  they  shall  receive  due  notice,  and  be  permitted  to  discuss  all  ques- 
tions and  to  aid  said  committee  by  their  advice  and  counsel;  but  said  past  presidents  shall  not 
have  a  right  to  vote,  unless  called  upon  to  fill  a  quorum. 

Section  3.  Vacancies  in  any  office  shall  be  filled  for  the  unexpired  term  by  the  Executive 
Committee  without  delay. 

ARTICLE  V 

EXECUTIVE  COMMITTEE 

Section  1 .  The  Executive  Committee  shall  manage  the  affairs  of  the  Association  and  shall 
have  full  power  to  control  and  regulate  all  matters  not  otherwise  provided  for  in  the  constitution 
and  by-laws  and  shall  exercise  general  supervision  over  the  financial  interests  of  the  Associa- 
tion, and  make  all  necessary  purchases  and  contracts  required  to  conduct  the  general  business 
of  the  Association,  but  shall  not  have  the  power  to  render  the  Association  liable  for  any  debt 
beyond  the  amount  then  in  the  treasury  plus  accounts  receivable  and  not  subject  to  other  prior 
liabilities.  All  appropriations  for  special  purposes  must  be  acted  upon  at  a  regular  meeting  of 
the  Association. 

Section  2.  Meetings  of  the  Executive  Committee  may  be  called  by  a  majority  of  the  members 
of  the  committee,  providing  ten  days'  notice  is  given  to  the  executive  committee  by  mail. 

Section  3.  Five  members  of  the  Executive  Committee,  one  of  which  shall  be  either  the  president 
or  a  vice  president,  shall  constitute  a  quorum  for  the  transaction  of  business. 
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ARTICLE  VI 

ELECTION  OF  OFFICERS  AND  SECRETARY  AND  TENURE  OF  OFFICE 

Section  1.  Except  as  otherwise  provided,  the  officers  shall  be  elected  at  the  regular  annual 
meeting  of  the  Association  and  the  election  shall  not  be  postponed  except  by  a  two-thirds  vote 
of  the  members  present  at  said  annual  meeting.  The  election  shall  be  by  vote,  a  majority  of  the 
votes  cast  being  required  for  election.  Any  member  of  the  Association  not  in  arrears  for  dues 
shall  be  eligible  for  office,  but  the  president  shall  not  be  eligible  for  re-election. 

Section  2.  The  president,  two  junior  vice  presidents,  and  treasurer  shall  hold  office  for  one 
year  and  the  directors  for  three  years;  three  directors  being  elected  each  year.  The  senior  vice 
president  shall  hold  office  for  one  year  and  ascend  to  the  office  of  president  at  the  expiration 
of  such  service.  All  officers  shall  retain  their  office  until  their  successors  are  elected  and  installed. 
A  director  elected  for  a  three-year  term  shall  not  be  eligible  to  serve  two  consecutive  terms. 

Section  3.  The  term  of  office  of  the  treasurer  may  be  terminated  at  any  time  by  two-thirds 
vote  of  Executive  Committee.  The  compensation  of  the  treasurer  shall  be  fixed  by  a  majority 
vote  of  the  Executive  Committee. 

Section  4.  The  secretary  shall  be  appointed  by  a  majority  vote  of  the  Executive  Committee 
and  the  term  shall  terminate  with  the  appointment  of  successor.  The  Executive  Committee  shall 
have  the  power,  by  two-thirds  vote,  to  remove  the  secretary  and  appoint  a  successor  at  any  time. 
The  salary  of  the  secretary  shall  be  decided  by  a  majority  vote  of  the  Executive  Committee. 

Section  5 .  The  secretary  and  the  treasurer  shall  be  required  to  give  bond  in  an  amount  to 
be  fixed  by  the  Executive  Committee. 

ARTICLE  VII 

MEMBERSHIP  FEE  AND  DUES 

Section  1.  Every  member,  upon  joining  this  Association,  shall  pay  to  the  secretary  an 
entrance  fee  and  dues  as  prescribed  by  the  executive  committee.  No  member  in  arrears  for  annual 
dues  shall  be  entitled  to  vote  at  any  election  and  any  member  more  than  one  year  in  arrears  may 
be  stricken  from  the  list  of  members  at  the  discretion  of  the  Executive  Committee. 

Section  2.  A  person  stricken  from  the  list  of  members  because  of  non-payment  of  dues  upon 
written  application  may  be  reinstated  as  a  member  in  the  former  class  of  membership  without 
loss  of  privileges,  either  upon  payment  of  all  back  dues  (which  must  accompany  applications) 
or  at  the  discretion  of  the  Executive  Committee  voting  in  the  manner  prescribed  in  Section  2 
of  Article  III. 

ARTICLE  VIII 

LOCAL  SECTIONS 

Section  1 .  Upon  the  application  of  ten  or  more  members  of  the  Association  residing  in  the 
same  geographical  district,  or  having  offices  therein,  the  Executive  Committee  shall  organize 
a  local  section  for  that  district,  to  which  all  members  in  that  district  shall  be  eligible.  Such  local 
section  shall  admit  to  active  membership  only  members  in  good  standing.  It  shall  hold  not  less 
than  two  meetings  each  year,  and  shall  be  governed  by  such  constitution  and  by-laws  not  incon- 
sistent with  the  constitution  of  this  Association  as  the  section  membership  may  adopt  and  the 
Executive  Committee  approve. 

Section  2.  The  parent  Association  shall  not  be  put  under  any  obligation,  either  financial  or 
in  the  matter  of  policy  or  opinion,  by  any  local  section. 

ARTICLE  IX 

AMENDMENTS 

Section  1 .  This  constitution  may  be  amended  at  any  regular  meeting  by  a  two-thirds  vote 
of  the  members  present,  provided  that  notice  of  the  proposed  amendment  or  amendments  has 
been  sent  to  the  members  at  least  30  days  previous  to  said  regular  meeting. 
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By-Laws 

(Revised  July  11,  1994) 


Time  of  Meeting 

1 .  The  regular  meeting  of  this  Association  shall  convene  annually  during  the  month  of  September, 
the  exact  date  to  be  fixed  by  the  Executive  Committee. 

2.  It  shall  be  within  the  power  of  the  Executive  Committee  to  change  the  time  of  the  meeting 
if  it  becomes  apparent  that  it  is  for  the  best  interests  of  the  Association. 


Place  of  Meeting 
3.  The  place  of  holding  the  annual  meeting  shall  be  determined  by  the  Executive  Committee 
not  less  than  twelve  months  prior  to  the  date  of  the  annual  meeting. 


Quorum 

4.  At  the  regular  meeting  of  the  Association,  15  or  more  members  shall  constitute  a  quorum. 

Dues 

5.  The  annual  dues  for  the  fiscal  year  ending  August  31,  and  payable  in  advance,  shall  be 
as  follows: 

Members,  $25.00;  Associate  Members,  $25.00;  Junior  Members,  $25.00 


Duties  of  Officers 

6.  The  president  shall  have  general  supervision  over  the  affairs  of  the  Association.  He  shall 
preside  at  all  meetings  of  the  Association  and  of  the  Executive  Committee;  shall  appoint  all 
committees  not  otherwise  provided  for,  and  shall  be  ex-officio  member  of  all  committees.  The 
president  (or  appointed  Executive  Committee  member)  shall  render  a  detailed  report  at  least  three 
times  during  the  year  to  the  members  of  the  Executive  Committee,  showing  the  financial  condition 
of  the  Association  and  its  activities.  - 1 

At  the  annual  meeting  the  president  (or  appointed  Executive  Committee  member)  shall  present 
a  report  containing  a  statement  of  the  general  condition  of  the  Association. 

7.  The  vice  presidents,  in  order  of  seniority,  shall  preside  at  meetings  in  the  absence  of  the 
president  and  discharge  the  duties  of  the  president  in  case  of  a  vacancy  in  his  office.  The  senior 
vice  president  shall  have  the  senior  position  of  vice  presidents. 

8.  The  secretary  shall  keep  a  correct  record  of  the  proceedings  of  all  meetings  of  this  Associa- 
tion, and  of  all  accounts,  between  this  Association  and  its  members,  collect  all  moneys  due  the 
Association,  and  deposit  the  same  in  the  name  of  the  Association.  The  secretary  shall  pay  all 
bills  when  properly  certified  and  approved  by  the  president  or  the  treasurer,  and  make  such  reports 
as  may  be  called  for  by  the  Executive  Committee.  The  secretary  shall  sign  all  contracts  or  other 
written  obligations  of  the  Association  which  have  been  approved  by  the  Executive  Committee. 
The  secretary  shall  also  perform  such  other  duties  as  the  Association  may  require. 

9.  The  treasurer  shall  have  charge  of  the  funds,  check  all  deposits  as  made  by  the  secretary, 
and  invest  all  funds  not  needed  for  current  expenses.  The  treasurer  shall  report  at  each  annual 
meeting  on  the  condition  of  the  finances. 
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Nominating  Committee 

10.  After  each  annual  meeting  the  president  shall  appoint  a  committee  consisting  of  five  members. 
The  most  immediate  past  president  shall  act  as  chairperson.  No  other  officers  of  the  Association 
shall  be  appointed  to  this  committee.  This  committee  shall  prepare  a  list  of  names  of  nominees 
for  officers  to  be  voted  on  at  the  next  annual  meeting  in  accordance  with  Article  VI  of  the  Con- 
stitution, said  list  to  be  read  at  the  business  session  of  said  meeting.  Nothing  in  this  section  shall 
be  construed  to  prevent  any  member  making  further  nominations  provided  that  such  nomina- 
tions are  received  by  the  president  in  writing  not  less  than  thirty  (30)  days  in  advance  of  the 
first  day  of  the  annual  meeting.  Such  nominations  should  be  addressed  to  the  president  of  the 
Association  at  its  headquarters  office. 

Auditing  Committee 

1 1 .  Prior  to  each  annual  meeting  the  president  shall  appoint  a  committee  of  three  members, 
not  officers  of  the  Association,  whose  duty  it  shall  be  to  examine  the  accounts  and  vouchers 
of  the  secretary  and  the  treasurer  and  certify  as  to  the  correctness  of  their  accounts. 

Orders  of  Business 

12.  The  order  of  business  at  the  annual  meeting  of  the  Association  shall  be  as  follows: 

Call  to  order  by  president 

Opening  prayer  or  invocation 

President's  address 

Presentation  of  papers,  reports  and  special  presentations 

Reports  of  standing  committees 

Business  Session 

Report  of  Secretary 

Report  of  Treasurer 

Report  of  Auditing  Committee 

Report  of  Nominating  Committee 

Election  of  Officers 

Necrology  Report 

Unfinished  business 

New  business 
Installation  of  officers 
Adjournment 
The  order  of  business  may  be  modified  by  the  Executive  Committee  prior  to  the  meeting,  and 
is  subject  to  change  by  the  chair,  unless  protested  by  a  majority  vote  of  members  present. 

Decisions 

13.  The  votes  of  a  majority  of  the  members  present  shall  decide  any  questions,  motion  or  resolu- 
tion which  shall  be  brought  before  the  Association,  unless  otherwise  provided.  Unless  specifically 
provided  herein  otherwise,  all  discussions  shall  be  governed  by  Robert's  Rules  of  Order. 

Amendments 

14.  The  By-Laws  can  be  amended  by  a  two-thirds  vote  of  those  present  at  any  regularly  called 
Executive  Committee  Meeting. 
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Rail  Problems 
Eating  Away  At  You? 

If  rail  problems  are  giving  you  a  bad  case  of  indigestion,  don't  suffer  any  longer. 

A&K  welcomes  your  railroad  material  problems  as  our  challenges.  A&K  provides 
more  than  just  materials.  We  offer  real  "Rail  Solutions".  A&K  problem  solvers 
understand  that  we  need  to  do  more  than  offer  quality  new  and  relay  track 
materials,  welding  services,  panelizing,  accessories  and  track  removal. 
We  must  also  give  the  best  service. 


A&K  does  it  all.  A&K  has  it  all. 

For  quick  relief,  call  an  A&K  problem 
solver  today. 


©1994  A&K  Railroad  Materials  Inc. 


A&K  Railroad  Materials,  Inc. 

Corporate  Headquarters 
1 505  South  Redwood  Road 
P.O.  Box  30076 
Salt  Lake  City,  Utah  841 30 
Phone:  (801)  974-5484  or 
Toll  Free:  (800)  453-8812 
FAX:  (801)972-2041 

RAIL  SOLUTIONS        On-Time!. ..On-Track! 
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MEMBERSHIP  DIRECTORY 

ACTIVE  MEMBERS 

Joined 

Adams  D  A,  Mgr  Bridge  Mtce,  UP  RR,  600  Wooddale  Blvd  #228,  Baton  Rouge.LA.70806-2980 09-26-84 

AdamsJ  A,  B&BSupv,  CSX  Transportation.  522  Upland  Ct,Murfreesboro,TN.37129 11-18-94 

Anderson  B  R,  Engr  Of  Trk,  Conrail,  850  N  Henderson  Rd,  King  Of  Prussia,PA.  19406 10-04-82 

Anderson  T  P,  Bridge  Foreman,  C&NW  Trans  Co,  310  6th  Ave  N,  S  St  Paul,MN.55075 04-06-93 

Anthony  O  D,  Chf  Engr  (Ret),  B&A  RR,  RR  1,  Box  2024,  Hampden,ME.04444 10-05-71 

Applegate  D  ,  Mgr  Of  Bridge  Mtce,  UP  RR,  833  E  8th  St,  Stockton,CA.95206 07-24-91 

Arnold  R  C,  Sr  VP,  Applied  Power  Assocs.,  9300  Underwood,  Omaha,NE.681 14 12-06-93 

Bagwell  M  W,  VP/GM,  Mississippi  Export  RR,  PO  Box  8743,  Moss  Point,MS.39562-8743  03-16-88 

Bailey  J  ,  Supv  B&B  Dept,  METRA,  14736  S  Major,  Oak  Forest.IL.60452  08-31-77 

Baker  R  C,  Engr  Trk  &  Strs,  EJ&E  RY,  1 141  Maple  Rd,  Joliet,IN.60432 09-14-80 

Barrett  J  E,  President,  Bowman,  Barrett  &  Assocs,  Inc.,  233  N  Michigan,  Chicago.IL.60601  12-09-71 

Barrett  P  L,  Engr  Const  &  Mtce,  AT&SF  RY,  4515  Kansas  Ave,  Kansas  City,KS.66106 02-17-82 

Barron  R  A,  Supv  Strs,  Conrail,  2605  Interstate  Dr  Rm  360,  Harrisburg,PA.  1 7 1 10 04-26-91 

Bartholomew  D  E,  Sr  Proj  Mgr  RR  Facilities,  Sverdrup  Corp,  PO  Box  97062,  Kirkland,WA.98083-9762  09-15-86 

Bateman  J  D,  Mgr  Bridge  Mtce,  UP  RR,  RR  3  Box  3332K,  Elkhart,TX.75839-9424 12-03-82 

Beard  E  E,  B&B  Supv,  IC  RR,  RR  1,  Box  69B,  Sigel,IL.62462  07-24-91 

Beck  C  ,  Supv  B&B,  NICTD,  601  N  Roeske  Ave,  Michigan  City.IN.46360 01-06-93 

Beebe  L  C,  Mgr  Sfty  Srvcs,  UP  RR,  1416  Dodge  St.  Rm  800,  Omaha,NE.68 1 79 12-04-85 

Begg  W  B,  Engr  Of  Strs,  CC&P  RR,  402  E  Fourth  St,  Waterloo.IA.50704 10-08-91 

Begnaud  R  A,  Engineer  II,  Amtrak,  2961  Hale  St,  Philadelphia,PA.19149  05-08-84 

Beime  J  M,  Mgr  Trk  Insp  &  Dvlpmnt.  NS  Corp,  1 10  Franklin  Rd  SE,  Roanoke.VA.24042-0077  08-20-76 

Beitzel  M  J,  Sr  Engr  Tech,  Modjeski  &  Masters,  7129  Meadowbrook  Dr,  Mandeville,LA.7047I  09-22-91 

Belkaloul  E  ,  Sr  Bridge  Engr,  Transport  Canada,  344  Slater  St,  Ottawa,ONT,Canada,Kl  A  0N5  09-16-90 

Bennett  C  P,  Asst  Engr-Grd  Sprtn  Strs,  NS  Corp,  99  Spring  St  SW,  Atlanta,GA.30303 01-09-90 

Bennett  D  W,  Asst  B&B  Supv,  Montana  Rail  Link,  Box  8779-IOI  Int'L  Way,  Missoula,MT.59807 04-23-92 

Bennett  R  M,  Associate  Professor,  U  Of  Tennessee.  Department  Of  Civil  Engr,  Knoxville,TN.37996-2010  07-11-94 

Benton,  III  W  ,  Engr.  Structures,  NS  Corp,  99  Spring  St  SW,  Atlanta,GA.30303  08-17-88 

Beran  J  R,  Chf  Engr,  UP  RR,  1416  Dodge  St  Rm  920,  Omaha,NE.68179 09-07-83 

Bessey  D  A,  Asst  Chf  Engr-Strs  (Ret),  Milwaukee  Road,  4455  Oak  View  Dr,  Sarasota,FL.34232  08-31-77 

Best  R  E,  Engr.  Mgr.  Strs.,  State  Rail  Authority-New  So.  Wales,  126  Church  St,  Parramatta,NSW,Australia,2150 09-16-90 

Bhalakia  M  P,  Consultant,  Engineering  Srvcs,  8251  E  Van  Buren  Dr,  Pittsburgh.PA.  15237-4405  09-16-73 

Bibly  K  C,  Mgr  Pwr  Hse,  Amtrak,  210  S  Canal  St,  Chicago.IL.60606  10-10-67 

Billings  J  D,  B&B  Supv,  C&NW  Trans  Co,  375  Beech  St,  Chadron,NE.69337 10-03-74 

Billingsley  R  E,  Gen  B&B  Supv,  NS  Corp,  8  N  Jefferson  St,  Roanoke,VA.24042-0049 12-05-86 

Bilson  T  E,  Supv  Of  Strs  Insp,  Conrail,  53  Manchester  Rd,  Sewell,NJ.08080 07-1 1-94 

Birgenheier  J  A,  Mgr  Fab  Qlty,  BN  RR,  9401  Indian  Creek  Pkwy-14th  Fl,  Shawnee  Mission,KS.662 10-2007  02-06-89 

Bishop  G  L,  Strl  Dtlr,  NS  Corp,  99  Spring  St,  Atlanta,GA.30303  09-20-87 

Boileau  R  J,  Dir  Engineering,  BN  RR.  777  Main  St-1900  Cntntl  Plaza,  Fort  Worth,TX.76102 03-27-85 

Bonas  D  J,  Asst  Engr  Strs,  NS  Corp,  99  Spring  St  SW,  Atlanta,GA.30303 1 1-02-83 

Bond  E  ,  Chf  Engr  Br  &  Strs,  NS  Corp,  99  Spring  St  SW,  Atlanta,GA.30303 09-28-66 

Boraas  R  S,  Bridge  Engr-Dsgn,  SP  Lines,  One  Market  Plaza-Room  1007,  San  Francisco,CA.94105 10-02-86 

Borden  L  V,  Associate,  Modjeski  &  Masters,  4909  Louise  Dr,  Mechanicsburg.PA.  17055 02-05-91 

Borg  M  T,  Gen  Supv  B&B,  BN  RR,  20412  Tallman  Dr,  Parker,CO.80134 02-24-84 

Bothwell  F  J,  B&B  Supv.,  CN  North  America,  197  York  St.,  London,ONT,Canada,N6A  1B3 09-16-90 

Bradley  J  G,  Asst  Div  Engr-Bridges,  NS  Corp,  PO  Box  14820,  KnoxvilIe.TN37914 06-07-90 

Bradley  M  L,  Proj  Engr,  Conrail,  1335  Dublin  Rd,  Ste  112-A,  Columbus.OH.432 15 08-31-82 

Brantley  B  .  Research  Engr,  AAR,  3140  S  Federal  St,  Chicago.IL.60616 09-18-94 

Brewer  T  ,  Mgr  Trng-Engineering,  Wisconsin  Central  Ltd,  PO  Box  350,  Fond  Du  Lac,W1.54936 12-12-94 

Briggs  D  R,  Proj  Engr.  KCS  RY,  4601  Blanchard  Rd,  Shreveport,LA.71 107 03-25-92 

Brinck  M  J,  Supv  Of  Strs,  Conrail,  4427  Venus  Ave,  Harrisburg.PA.  1 7 1 12-9128 02-05-91 

Brookings  D  W,  Chf  Engr,  KCS  RY,  1 14  W  1 1th  St,  Kansas  City,MO64105 .-. 09-26-77 

Brooks,  Jr.  R  L,  Supv  Strs,  AT&SF  RY,  1441  Airport  Fwy,  Euless,TX.76040 10-08-80 

Broussard  C  T,  AGM-Bus  Dvlpmnt,  LA  &  Delta  RR,  402  W  Washington,  New  Iberia,LA.70560 08-18-87 

Bruestle  K  E,  Sr  Proj  Mgr,  HNTB,  1201  Walnut,  Ste  700,  Kansas  City,MO.64106 09-07-83 

Buchanan  R  S,  Vice  President,  Apex  Contracting  Inc.  1608  Jackstown  Rd,  Paris,KY.40361 09-26-84 

Buchko  D  E,  Sr.  Project  Engr.,  CTE  Engineers,  1308  Jill  Terrace,  Homewood,IL.60430-4046 : 09-17-75 

Buckles  D  M,  Iron  Worker-Strl  Steel,  C&NW  Trans  Co,  1420  Crawford  St,  Boone.IA.50036 06-04-92 

Burgel  W  D,  Mgr,  RY  Engnr,  BRW,  Inc,  500  NE  Multnomah  St  #860,  Portland,OR.97232-2038 12-06-90 

Bums  B  T,  Structure  Engr,  AT&SF  RY,  4515  Kansas  Ave,  Kansas  City,KS.66106 03-03-78 

Bums  M  R,  M/W  Supv,  So.  Buffalo  RY  Co,  2600  Hamburg  Tmpk,  Lackawanna,NY.14218 :..: 04-06-93 

Burrow  J  D,  Gen  Frmn,  UP  RR,  1000  W>4th  St,  Rm  16,  N  Little  Rock,AR.721 14 ,.'.....04-08-94 

Burrows  F  G,  Consl  Engr  (Prof  Of  Engr),  CA  State  U,  427  Bayside  Rd,  Apt  B,  Arcata,CA.95521 10-10-73 

Burshiem  J  D,  Gen  Rdmstr,  CP  Rail  System,  133  N  Loop  Rd,  Savanna,IL.61074 01-06-93 

Busboom  G  G,  Sr  Dsgn  Tech,  ESCA  Consultants  Inc,  PO  Box  159,  Urbana.IL.61801 03-21-88 

Busch  K  L,  Associate,  Homer  &  Shifrin  Cnslt  Engrs,  5200  Oakland  Ave.  St  Louis,MO,631 10-1436 08-31-77 

Butler  J  L,  Mgr  Bridge  Mtce.  UP  RR,  1000  W  4th  St,  N  Little  Rock,AR.721 14 09-08-86 
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UNDER  CONRAIL  IN 
CINCINNATI 

•  (6)  side-by-side  60" 
concrete  drainage 
pipes  directly  jacked 

•  Less  than  7  ft.  of 


JVlY  interest  is  in 
non-disruptive  expo- 
sure to  the  railroad.  I'd 
like  to  see  all  contractors  using  this  in  the  interest  of  protection  of  the 
rail  lines.  Everything  about  it  has  been  beyond  my  expectations." 

Michael  Bradley,  Project  Engineer,  Conrail 

UNDER 

CSX/AMTRAK 
NEAR  WASH.,  D.C. 

•  (4)  side-by-side  66" 
concrete  pipe  direct- 
ly jacked 

•  2  ft.  of  cover 
between  pipe  and 
railroad  ballast 

•  Clayey  sand  and  tree 
stumps 

1  HERE  was  no  evidence  ot  any  settlement  caused  by  the  pipe 
jacking  operation  on  any  of  the  four  drives." 

Charles  Deprez,  Resident  Engineer 
Washington  Metro  Area  Transit  Authority 

AKKERMAN  TRENCHLESS  EQUIPMENT:  LEAST  DISRUPTIVE . . .  MOST  ECONOMICAL 

These  are  just  two  of  many  successful  projects  on  which  a  carrier  pipe  was 
directly  jacked  under  railroad  tracks.  For  copies  of  the  complete  story  on  these 
projects  and  a  brochure  on  Akkerman's  line  of  trenchless  equipment  contact: 

AKKERMAN  EQUIPMENT,  INC. 

ROUTE  1    BOX  10    BROWNSDALE,  MN  55918 

US  800-533-0386 
Canada  800-659-8709 

Phone  507-567-2261        FAX  507-567-2605 


>4CKERM>4M 
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Byers  W  G,  Dir-Structures,  AT&SF  RY,  4515  Kansas  Ave,  Kansas  City,KS.66106 1 1-10-69 

Bynum  F  N,  Bridge  Insp.  AT&SF  RY,  PO  Box  1 179,  Lampasas,TX.76550 07-1 1-94 

Caley  D  L,  Mgr  Of  Bridge  Mtce,  UP  RR,  2645  New  York  Ave,  Wichita,KS.67219 07-24-91 

Calhoun  R  L,  Associate,  CTE  Engineers,  168  N  Clinton  St,  Chicago,IL.60661 09-18-88 

Carapucci  C  U,  Engr  B&B,  Conrail,  2193  Clover  Dr,  Broomall.PA.  19008 08-24-94 

Carrato  J  L,  Asst  VP,  Alfred  Benesch  &  Co,  205  N  Michigan  Ave,  Chicago.IL.60601 09-30-88 

Carter  A  B.  Supv  Of  B&B,  CSX  Transportation.  1617  Seminole  Springs  Rd,  Waycross,GA.31501-4191 03-31-77 

Carter  R  W,  Gen  B&B  Supv,  BN  RR,  3253  E  Chestnut  Expwy,  Springfield,MO.65802-2548 03-27-85 

Carter,  Jr  J  N,  Asst  Div  Engr,  NS  Corp,  PO  Box  3070,  Norfolk, VA.23514 10-20-86 

Carver  W  ,  Supt  M/W,  Columbus  &  Greenville  RY,  PO  Box  6000,  Columbus,MS,39703 02-10-93 

Cary  D  J,  B&B  Supv,  Boston  &  Maine  Corp,  RR  1,  Box  254,  East  Deerfield,MA.01342 12-05-91 

Castrucci  A  ,  Sys  Engr  Strs-Fac,  Conrail,  2001  Market  St.  10-B-POB  41410,  Philadelphia,PA.19101-1410 05-04-82 

Cemy  L  T,  Exec  Dir,  AREA,  50  F  St  NW   Ste  7702,  Washington,DC20001 03-26-80 

Chapin  S  J,  Br  Dsgn  Engr,  Hays,  Seay,  Mattem  &  Mattern,  Po  Box  13446.  Roanoke,VA.24034 04-02-86 

Charles  H  H,  Engr  Strs.  Providence  &  Worcester  RR,  PO  Box  1 188,  Worcester,MA.01601 02-06-89 

Charrow  A  M,  Asst  Dir-Mtce,  AT&SF  RY,  106  N  First  St,  Belen,NM.87002 10-04-82 

Chopra  S  K,  Engr  Brs  &  Strs,  CP  Rail  System,  Union  Sta  65  Front  St,  Rm  366,  Toronto,ONT,Canada,M5J  1E8 09-19-88 

Choros  J  ,  MgT  Track  Engr,  AAR,  3140  S  Federal  St,  Chicago,IL.606 1 6 04-23-92 

Cieszynski  R  ,  Supv  Of  Strs,  Conrail,  3340  Grandveiu  Dr,  York  Haven.PA.  17370 01-10-92 

Clark  J  W,  Engineer, ,  174  Marshall  Bridge  Dr,  Greenville,SC.29605-1247 03-31-87 

Clark  M  A,  Dtlr-Str,  NS  Corp,  99  Spring  St  SW,  Atlanta,GA.30303 08-17-88 

Clark  T  H,  Engr.Bridges  Dist.#6,  CSX  Transportation,  2715  Ranier  St,  Florence,SC29506 06-01-76 

Clarke  D  B,  Asst  Dir-Transp  Cntr,  U  Of  Tennessee,  10521  Research  Dr#200,  Knoxville,TN.37932 02-17-94 

Clarke  N  ,  Bridge  Inspector.  CP  Rail  System,  120  Brookside  Rd,  Dalton,PA.18414 04-23-92 

Clary  D  W,  Mgr  Material,  NS  Corp,  1 10  Franklin  Rd  SE,  Roanoke,VA.24042-0072 04-26-88 

Cline  L  J.  Strs  Supv,  UP  RR,  1416  Dodge  St,  Rm  1000,  Omaha,NE.68179 07-24-91 

Coates  D  E,  PUCO/RR  Inspector,  PUC  Of  Ohio,  33339  Myres  Rd,  Pomeroy,OH.45769 07-24-91 

Cohee  M  T,  Bridge  Insp,  Conrail,  PO  Box  709,  Syracuse,OH.45779-0709 02-17-94 

Comstock  C  F,  Sr  VP,  Modjeski  &  Masters,  PO  2345,  Harrisburg.PA.  17105 12-03-87 

Conroy  R  P,  Mgr  B&B,  D&H  RY,  PO  Box  8002,  Clifton  Park,NY.I2065 07-24-91 

Cook  D  W,  Supv  B&B,  Montana  Rail  Link,  201  International  Way,  Missoula,MT.59807 02-05-91 

Cooper  L  M,  Strs  Supv,  UP  RR,  1416  Doge  St,  Rm  1000,  Omaha,NE.68 179 07-24-91 

Corcoran  R  ,  Proj  Engr,  Amtrak,  210  S  Canal  St,  Rm  410,  Chicago.IL.60606 06-01-89 

Costantino  A  A,  Engr  Of  Trk,  LI  RR,  Jamaica  Station,  Jamaica,NY.l  1435 08-24-84 

Costigan  J  M,  Asst  B&B  Supv,  CN  North  America,  197  York  St,  London,ONT,Canada,N6A  1B3 03-25-92 

Coventry  K  J,  Chf  Engr.  Algoma  Central  RY,  25  Southwood  Dr,  Sault  Ste  Marie,ONT,Canada,P6B  4M2 09-28-66 

Covill  C  R,  Asst  Supv  Strs,  Conrail,  3520  Plumey  Rd,  Northwood,OH.43619 12-03-87 

Cox  J  E,  Resident  Eng,  Amtrak,  1285  Montecito  Ave  #14,  Mountain  View,CA.94043 04-23-92 

Coy  K  E,  B&B  Supv,  CSX  Transportation,  6609  E  Walnut  St,  EvansvilleJN.47715 06-01-89 

Cracchiolo  A  ,  Frmn  B&B,  TRRA  Of  St  Louis,  700  N  2nd  St,  Rm  203.  St  Louis,MO.63102 04-08-94 

Craft  J  M,  Bridge  Engr,  So  CA  Regional  Rail  Authority,  PO  Box  133,  Big  BearCity,CA.92314 06-12-87 

Craine  A  S,  Engr  B&B,  Conrail,  2605  Interstate  Dr,  Rm  360,  Harrisburg.PA.  171 10 09-16-90 

Creighton  J  T,  B&B  Master,  CP  Rail  System,  PO  Box  4100,  Agincourt,ONT,Canada,MlS  4A8 09-17-90 

Criger  L  E,  Mgr  Civil  Dept,  Pritchard  Corp,  10950  Grandview  Dr,  Overland  Park,KS.66210 10-22-87 

Crisp  F  J,  Sr  Engr,  Southern  Co.  Services,  2028  Lakemoor  Dr,  Birmingham,AL.35244 02-17-94 

Culbertson  B  R,  Mgr  Of  Strs,  C&NW  Trans  Co,  900  Story  St,  Boone.IA.50036 09-20-87 

Cunningham  W  P.  Ops  Engr,  Missouri-American  Water  Co,  18  Great  Lakes  Dr,  St  Peters,M0.63376-3226 08-12-81 

Cyrus  M  A,  B&B  Supvr.,  Willamette  &  Pacific  RR,  1 10  W  10th  St,  Albany .OR.97321 07-29-93 

Daniel  T  ,  B&B  Supv,  NS  Corp,  800  Princeton  Ave,  Bluefield,WV.24701 04-23-92 

Darnell  K  E,  Sr  Vice  President,  Ogden  Environmental,  1009  Commerce  Park  Dr#100,  Oak  Ridge,TN.3783O-8027 03-25-83 

David  W  B,  Midwest  Reg  Mgr,  Seelye  Stevenson  Value  &  Knecht,  70  W  Madison  St,  Ste  2840,  Chicago,IL.60602-4207 03-18-87 

Davids  G  A,  Bridge  Engr,  FRA,  400— 7th  St  SW  (RRS-15),  Washington,DC20590 03-22-73 

Davidson  H  L,  Reg  Mgr  Of  Gangs,  CSX  Transportation,  PO  Box  1500  Lynn  Avenue,  Corbin,KY .40701 08-14-86 

Davis  D  R,  Gen  Supt,  The  Bay  Line  RR,  PO  Box  2600,  Panama  City,FL.32402 05-16-73 

Davis  D  A,  B&B  Frmn,  CP  Rail  System,  E  9102  Oak  Leaf  Ln,  Wisconsin  Dells, WI.53965 07-1 1-94 

Davis  M  ,  Engr  B&B,  Boston  &  Maine  Corp,  8  Graniteway,  Somersworth,NH.03878 03-21-93 

Davis  R  R,  B&B  Supv,  CP  Rail  System,  232  E  Irving  Park  Rd,  Wood  Dale,IL.60191 02-17-82 

DayFD,  Retired,  ,4300  Riverside  #184,  Punta  Gorda,FL.33982-1723 05-01-49 

DeBerg  D  G,  Asst  Mgr-Rail,  AT&SF  RY,  1 100  Clear  Creek  Rd,  Keamey,MO.64060 10-04-82 

DeHart  J  R.  Proj  Supv,  NS  Corp,  8  N  Jefferson  St,  Roanoke.VA.24042-0049 08-17-88 

Deis  F  P,  Instr-Cvl  Tech,  Northern  ALB  Inst.  Of  Tech.,  1 1  Mill  Dr,  St  Albert,ALB,Canada,T8NU5 08-1 1-92 

Del  Signore  P  L,  Engr  B&B,  Conrail,  1631  Augusta  Dr,  Pittsburgh.PA.  15237 06-07-90 

Del  Vecchio  S  ,  Engr.Strut.Opms,  CN  North  America,  277  Front  St.  W.,  Toronto,ONT,Canada,M5V  2X7 06-01-89 

Delwo  D  C,  Tmg  Supv,  CN  North  America,  550  Pandora  Ave  East,  Winnipeg.MAN,Canada,R3C  2P8 07-29-93 

Dennis  W  B,  B&B  Supv,  Iowa  Interstate  RR,  1007  W  Main,  Anita.IA.50020 12-14-84 

Demer  A  L,  Railway  Engineer,  JBM  Engineers  &  Planners  Inc,  2630  W  Freeway  Ste  100,  Fort  Worth,TX.76102 12-12-88 

Deterding  D  L,  Dir-Strs  Dsgn,  UP  RR.  1416  Dodge  St.  Rm  1000,  Omaha.NE.68 179 08-28-85 

Dickerson  R  D,  Bldg  Mtce  Engr,  NS  Corp,  99  Spring  St,  Atlanta,GA.30303 09-20-87 

Dobranetski  E  B,  Chf-Major  Invest.  Branch,  Natl  Trans  Sfty  Bd,  18913  Cross  Country  Ln.  Gaithersburg,MD.20879 03-18-70 

Dolby  A  J, ,  Dolby  &  Assoc,  Inc.,  Rd  #4,  Box  85,  Seaford.DE.  1 9973 02-28-75 

Dorrow  J  J,  Gen  Frmn,  C&NW  Trans  Co,  609  Troy  Dr,  Madison,WI.53704 04-06-93 

Doss  PR,  B&B  Supv,  NS  Corp,  PO  Box  15074,  Asheville.NC.288 13-0074 09-26-84 
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Pulling  and  Lifting 
WIRE  ROPE  HOISTS 

(UL  CLASSIFIED  FOR  MAN  RIDING) 


— oO 


:Model8A  -  Model  16A  -  Model  32A§ 


ADVANTAGES 

•  Materials  and  man-riding  applications  (U.L.  Classified) 

•  High  output,  light  weight 

•  Stamped  steel  casing  with  double  galvanized  protection 

•  Activating  levers  aligned  with  the  wire  rope 

•  Overload  protection  by  shear  screw,  easy  to  replace 

•  Quality  controls:  100%  testing  at  125%  of  nominal  capacity 

•  Optional  "Cazador"  safety  devices 


TECHNICAL  SPECIFICATIONS 


Model 

Nominal 
Capacity 

Max. 
Pullling 
Capacity 

Cable 
Travel  Speed 
(per  cycle ) 

Action 
effort  on 
handle 

Net  weight 
(no  cable) 

Weight  with 

Packing 
(no  handle) 

Packing 
Dimensions 

Original  ALBA  Wire  Rope 
Diameter     Breaking  load 

8A* 

1,700  lbs. 

2,750  lbs. 

21/4  in. 

64  lbs. 

14  lbs. 

17  lbs. 

17  5/16"x3  9/16"x11 

5/15  in.(8.3mm)    10,550  lbs. 

16  A* 

3,400  lbs. 

5,500  lbs. 

2  9/32  in. 

88  lbs. 

30  lbs. 

35  lbs. 

22  3/4"x  4  3/4"x14  1/4" 

7/16  in.(1 1.3mm)  21,120  lbs. 

32A* 

6,800  lbs. 

11,000  lbs. 

1  3/4  in. 

116  lbs. 

52.5  lbs. 

58  lbs. 

27  9/16"  x  5  1/2"  x  15" 

5/8  in.(16.3mm)    42,240  lbs 

*  U.L.  Classified  for  man-riding  applications 


ALBA  (U.S.A.)  •  85  Prairie  Falcon  •  Aliso  Viejo,  California  92656  •  Telephone  &  FAX  (714)  587-9160 
ALBA  (U.S.A.)  •  Route  2,  P.O.  Box  1 27  •  Blue  Eye,  Missouri.  6561 1  •  Telephone  &  FAX  (41 7)  779-3950 
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Doty  D  A,  Design  Engineer,  Modjeski  &  Masters,  1055  St  Charles  Ave-Rm  510,  New  Orleans,LA.70047 10-21-92 

Douglas  D  A,  Mgr  B&B,  BN  RR,  51  Broadway  St  N,  Ste  201,  Fargo,ND.58102 09-20-87 

Dout  K  R,  Strl  Supv,  AT&SF  RY,  1 1300  Burgan  NE,  Albuquerque.NM.871 1 1 10-04-82 

Drake  D  W,  B&B  Supv,  NS  Corp,  PO  Box  980,  Moberly,MO.65270 10-08-91 

Driscoll  D  J,  Mgr  B&B,  BN  RR,  5324  Trent,  Spokane,WA.99212 09-18-78 

Dummar  R  C,  Mgr  Arch  Dsgn,  UP  RR,  1416  Dodge  St-Rm  1000,  Omaha,NE.68179 : 10-21-92 

Duncan  D  R,  Bridge  Insp,  IC  RR,  PO  Box  1 1 1,  Goreville,IL62939 08-20-91 

Dunn  H  A,  B&B  Supv,  IC  RR.  506  Carrollton  Ave,  Greenwood,MS.38903 03-16-88 

Dunn  R  H,  President,  R  H  Dunn  &  Associates  Inc.  123  Yorkshire  Dr,  Williamsburg,VA.23 185-3984 09-11-68 

Dunn  T  V,  Dir-Strs,  C&NW  Trans  Co,  165  N  Canal  St,  Chicago,IL.60606 02-17-82 

Dunsworth  J  E,  Mgr  Bridge  Const,  UP  RR,  2801  Rock  Creek  Pkwy,  N  Kansas  City.MO.641 17 09-07-83 

Dziak  J  E,  Proj  Mgr,  IHB  RR,  2721-161st  St,  Hammond,IN.46323 09-17-80 

Ebbers  M  F,  Proj  Engr,  Dames  &  Moore,  6301  Indian  School  Rd  NE,  Albuquerque,NM.871 10-8113 03-28-90 

Edwards  G  ,  Mtce  Engr  Strs,  UP  RR,  406  W  First  South,  Salt  Lake  City,UT.84101 12-19-75 

Edwards  M  P,  Bridge  Insp,  IC  RR,  PO  Box  2600,  Jackson,MS.39207 08-20-91 

Eich  K  W,  Clmc  Engr,  C&NW  Trans  Co,  165  N  Canal  St,  ChicagoJL.60606 07-19-89 

Eldridge  J  E,  Mgr  Bridge  Mtce,  UP  RR,  2801  Rock  Creek  Pkwy.  N  Kansas  City.MO.641 17 09-08-86 

Eppehimer  R  J,  Associateu,  Modjeski  &  Masters,  1055  St  Charles  Ave,  New  Orleans,LA.70130 08-10-90 

Ernst  K  G,  Supv  B&B,  EJ&E  RY,  1 141  Maple  Rd,  Joliet,IL.60432 06-06-91 

Estes  C  A,  Steel  Br  Frmn,  AT&SF  RY,  5230  N  Broadway,  Wichita,KS.67219 04-26-88 

Etienne  F  ,  Proj  Engr,  C&NW  Trans  Co,  165  N  Canal  St,  Chicago,IL.60606 03-25-92 

Evans  J  E,  Brs  &  Strs  Cnstr  Supv,  CP  Rail  System,  26  Sunvale  Mews  SE,  Calgary,ALB,Canada,T2X  3P5 10-1 1-94 

Famesi  R  E,  Asst  B&B  Supv,  METRA,  8416  S  77th  Ave,  Bridgeview,IL.60455 12-06-93 

Fatula  P  ,  Chf  Exec,  Rail  Road  Progress,  PO  Box  233,  Gibbsboro,NJ.08026 09-17-80 

Findlay  A  G,  B&B  Master,  CP  Rail  System,  233  Elgin  St  S,  Sudbury ,ONT,Canada,P3E  3N7 07-24-91 

Floyd  R  ,  Strs  Supv,  C&NW  Trans  Co,  301  W  Lake  St,  Northlake,IL.60164-2433 03-18-87 

Ford  P  V,  Structural  Engr,  Duffield  Associates  Inc,  2613  Lamper  Lane,  Wilmington.DE.  19808 09-16-81 

Fraise  J  D,  Gen  Supv  Strs,  AT&SF  RY,  1441  W  Airport  Frwy,  Euless,TX.76040 09-26-77 

Franz  D  ,  Bridge  Engr,  KCS  RY,  1 14  W  1 1th  St,  Kansas  City,MO.64105 07-19-89 

Freeman  M  P,  Associate,  Modjeski  &  Masters,  1304  Lake  Louise  Dr,  Gretna,LA.70056-8343 12-06-90 

Frohberg  E  K,  Mgr  Strs-Dsgn,  BN  RR,  777  Main  St- 1700  Cntntl  Plaza,  Fort  Worth,TX.76102-5384 08-24-94 

Frost  J  S,  Sr  Br  &  Strs  Engr  (Ret),  BC  Rail,  RR  1-Site  N-Box  10,  Bowen  Island,BC,Canada,V0N  1G0 10-07-82 

Gall  W  ,  Sys  Stl  Br  Insp,  Conrail,  8079  Columbus  Rd,  Mount  Vemon,OH.43050-9358 01-05-89 

Galloway  T  M,  Dir.  Br.  Mtce.,  CSX  Transportation,  500  Water  St-J350,  Jacksonville,FL.32202 03-20-91 

Galvin  J  M,  Constr  Engr,  NJTRO,  51  Harman  Rd,  Edison,NJ.08837 04-27-87 

Garrett,  Jr  D  ,  Trk  Frmn,  Eastern  AL  RY,  PO  Box  658,  SyIacauga.AL.35 150 03-21-93 

Gemeiner  W  G,  Mgr  Weights  &  Measures,  C&NW  Trans  Co,  165  N  Canal  St,  6th  Fir  N,  Chicago,IL.60606 04-06-93 

Gerhardstein  C  A,  Engr  B&B,  CSX  Transportation,  8731  Rolling  Brook  Ln,  Jacksonville,FL.32256-9026 02-09-90 

Gibbs  R  R,  Supv  Strs,  AT&SF  RY,  4515  Kansas  Ave,  Kansas  City,KS.66106 05-04-78 

Gilbert  T  M,  Bridge  Insp,  Conrail,  1 1420  Woodtown  Rd,  Galena,OH.43021 08-29-89 

Glavin  W  E,  VP  Equip  Mgmnt,  BN  RR,  777  Main  St-Suite  1700,  Fort  Worth,TX.76102 09-19-88 

Glidden  M  ,  Project  Mgr.,  Merrick  &  Co.,  PO  Box  22026,  Denver,CO.80222 03-20-91 

Goble  G  G,  Principal,  Goble  Rausche  Likins  &  Assocs.,  5398  Manhattan  Crcl,  Ste  100,  Boulder,CO.80303 .7. 02-17-94 

Godinez  F  T,  Strl  Sched  Engr,  UP  RR,  1416  Dodge  St-MC3300,  Omaha,NE.68179 03-20-91 

Goebel  J  ,  B&B  Supv,  CP  Rail  System,  913  Bowen  St,  Savanna,IL.61074 02-1 1-92 

Goewey  C  T,  Engr  Strs,  NS  Corp,  99  Spring  St  SW,  Atlanta,GA.303O3 08-24-84 

Goldberg  D  ,  Chf  Engr,  Goodkind  &  O'Dea  Inc,  60  Feronia  Way,  PO  Box  1708,  Rutherford,NJ.07070-0708 12-06-74 

Goodall  S  A,  Gen  Dir  Fid  Ops,  AT&SF  RY,  4515  Kansas  Ave,  Kansas  City,KS.66106 01-05-89 

Gosney  D  M,  Supv  Strs,  AT&SF  RY,  PO  Box  879,  Barstow,CA.9231 1 09-26-84 

Gould  G  C,  Steel  Crew  Frmn,  C&NW  Trans  Co,  916  S  Wenonah,  Oak  Park,IL.60304 02-10-93 

Green,  Jr.  H  W,  Asst  Div  EngT  (Ret),  AT&SF  RY,  2547  Dora  Ct,  Pinole,CA.94564 1 1-05-82 

Griffin  D  C,  Dir  Strl  Dsgn,  UP  RR,  1416  Dodge  St-Rm  1000,  Omaha,NE.68179 10-22-87 

Griffin  L  B.  B&B  Supv,  BC  Rail,  Box  8770,  Vancouver,BC,Canada,V6B  4X6 02-23-81 

Grotz,  Jr  W  A,  RR  Proj  Spec,  FRA,  12245  Pointer  Hill  Ct,  Ellicott  City,MD.21043 09-23-84 

Groves  G  R,  Mtce  Engr  Strs,  UP  RR,  2801  Rock  Creek  Pkwy,  N  Kansas  City.MO.641 17 10-05-71 

Gruebele  C  ,  Mgr  Trk  &  Strs,  Red  River  Valley  &  Western  RR,  501  Minnesota  Ave,  Breckenridge,MN,56520 09-18-94 

Gueller  D  H,  Strs  Supv,  C&NW  Trans  Co,  7341  W  Marine  Dr,  Milwaukee,WI.53223 02-10-93 

Gupta  S  N.  Asst  Chf  Engr,  Metro  North  Commuter  RR,  1 1  W  42nd  St,  New  York.NY.  10036 09-16-90 

Haff  G  A,  Sr  Engr  Tech,  NJTRO,  One  Hudson  Pl-Rm  1 1 ,  Hoboken,NJ.07030-5504 03-23-94 

Hager  W  J,  B&B  Supv,  CP  Rail  System,  6002— 130th  St  W,  Apple  Valley,MN.55124 03-21-93 

Hague  C  H, ,  Alfred  Benesch  &  Co,  205  N  Michigan  Ave,  Chicago,IL,60601 05-15-74 

Hague  S  T.  Bridge  Engr,  HNTB,  5236  McCoy,  Shawnee.KS. 66226 02-17-94 

Hall  F  T,  Proj  Engr-Trk  &  Fac,  Amtrak,  210  S  Canal  St-Rm  400,  ChicagoJL.60606 06-04-92 

Halsell  L  D,  Bridge  Insp,  SP  Lines,  4303  Billy  Sames,  Adkins.TX.78101 1 1-01-89 

Hand  J  M,  Strs  Supv,  C&NW  Trans  Co,  206  Eaton  St,  St  Paul,MN.55 107- 1603 04-06-93 

Hankinson  E  ,  Proj  Engr,  HDR  Engineering,  1283  Cabrillo  Park,  Santa  Ana,CA,92701 03-23-94 

Hanquist  S  ,  Dir  Construction,  UP  RR,  1416  Dodge  St,  Rm  1010,  Omaha,NE.68179 02-17-94 

Harris  R  .  Supv  B&B,  BN  RR,  373  Inverness  Dr  S,  Englewood,CO.801 12 03-15-89 

Harvey  D  E,  Supv  Strs,  AT&SF  RY,  13  Ranchwood  Dr,  Augusta,KS.67010 10-04-81 

Haug  G  E,  Mgr  Engr.  BN  RR,  999— 3rd  Ave,  Suite  2000  FIC,  Seattle,WA.98l04 09-14-83 
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2:30  PM 


A  Paneled  Bridge  Deck  System 
provides  worker  safety, 
installation  cost  savings,  and 
reduces  track  out-of-service  time.  For 
example,  on  the  Shiawasse  River 
Bridge  installation,  work  began  at 
7:30  AM,  August  4.  The  inside  guard 
rails  were  removed  followed  by  the 
first  section  of  running  rail  and 
existing  deck.  At  9:30  AM,  the  first  of 
the  new  fabricated  panels  were 
installed.  By  12:30  PM,  all  ten  panels, 
(160'j  were  installed.  The  crew  had 
the  rails  reconnected  by  2:30  PM  and 
the  track  was  put  back  into  service 
by  5:00  PM  that  same  day.  The 
Burke-Parsons-Bowlby  Corporation 
Fabricated  Timber  Panel  Bridge  Deck. 


The  Fabricated  Timber  Panel  Bridge  Deck 
The  Burke-Parsons-Bowlby  Corporation 

P.O.  Box  231    •   Ripley,  West  Virginia  25271    •   Phone  (800)  BPB-TIES 
FAX:  (304)  372-6713  (304)  372-2275 
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Hauschildt  K  G,  Asst  Engr  Br  Dept,  NS  Corp,  99  Spring  St  SW,  Atlanta,GA.30303 08-13-85 

Hayes  W  E,  B&B  Proj  Supv,  NS  Corp,  1735  E  Condit  St,  Decatur,IL.62521 10-05-90 

Hazell  A  ,  Asst  To  Exec  VP,  AAR,  50  F  St  NW,  Washington,DC20001 07-1 1-94 

Hedberg  T  W,  Proj  Mgr-RR  Engr,  TKDA,  444  Cedar  St  #1500,  St  Paul,MN.55 101-21 10 06-04-92 

Heinrich  T  C,  Engr  Strs,  NS  Corp.  99  Spring  St  SW,  Atlanta,GA.30303 06-14-85 

Helm  J  M,  Sr  RR  Engr-RR  Struct.,  HDR  Engineering,  6325  N.  Avondale  Ste.  110,  Chicago,IL.60631 09-17-72 

Hendrickson  L  D,  Mgr  Str  Ping,  BN  RR,  777  Main  St-1900  Cntntl  Plaza,  Fort  Worth,TX.76102 03-28-84 

Henriksen  J  M,  Field  Mgr,  CRSS  Civil  Engineers,  PO  Box  336,  Villa  Park,IL.601 8 1-0336 01-10-92 

Hensel  R  J,  VP  Of  Engineering,  Delaware  &  Otsego  Corp.,  1  Railroad  Ave,  Cooperstown.NY.  13326 06-04-92 

Hergenrader  R  M.  AVP-Bus/Rail  Facilities,  DART.  PO  Box  660163,  Dallas,TX.75266-7257 04-23-92 

Hernandez  N  D,  Asst  Supv  Strs,  Conrail,  3143  Lantern  Dr,  Oregon,OH.43616 09-20-87 

Herren  G  H,  Supv  Strs,  AT&SF  RY,  214  Brisbane  Rd,  Houston,TX.77061 09-12-76 

Hester  G  L,  Mgr  Trk  Mtce,  UP  RR,  16666  Fallen  Tree  Dr,  San  Antonio,TX.78247-2028 10-02-86 

Hicks  T  L,  B&B  Supv,  NS  Corp,  1 120  W  Washington  St,  Greenville,SC29601 06-04-92 

Higgins  N  J,  Engr-Tech  Srvcs,  Ontario  Northland  RY,  555  Oak  St  E,  North  Bay,ONT,Canada,PlB  8L3 11-30-89 

Hill  G  L,  Mgr  Br  Constr,  UP  RR,  1416  Dodge  St,  Rm  1000,  Omaha,NE.68179 08-26-86 

Hill  S  J,  Asst  Div  Mgr-Engr,  CP  Rail  System,  105  S.Fifth  St..P.O.Box  55440,  Minneapolis,MN.55440 12-03-92 

Hille  M  A,  Asst  Div  EngT-Bridges,  NS  Corp,  1 15  Rebel  Dr,  Somerset.KY .42501 09-14-83 

Hoadley  D  E.  Engr-Dsgn,  D&H  RY,  PO  Box  8002,  Clifton  Park.NY.  12065-8002 02-20-74 

Hool  D  K,  Proj  Engr,  Conrail,  1318  Joanna  Ct,  Plainfield,IN.46168 1 1-03-81 

Homey  J  J,  SrDir  Constr,  Amtrak,  30th  Street  Station,  Philadelphia,PA.19104 .7 10-15-79 

Hostler  J  L,  Str  Engr,  AT&SF  RY,  106  N.  First  St,  Belen,NM.87002 12-12-88 

Howard  E  ,  Asst  Div  Mgr-Engr,  CP  Rail  System,  8001  Florida  Ave  N,  Brooklyn  Park,MN.55445 03-23-94 

Howell  J  E,  Clmc  Engr,  NS  Corp,  99  Spring  St,  Box  142,  Atlanta,GA.30303 08-25-88 

Hubbard  J  H,  Rdmstr,  Pittsburg  &  Shawmut  RR,  One  Glade  Park  E,  RD  8,  Kittanning,PA.16201 03-16-88 

Hudak  T  M.  Proj  Engr,  BN  RR,  1900  Cntntl  Plaza-777  Main  St,  Fort  WorthTX.76102 09-20-92 

Hughes  K  ,  Bridge  Proj  Engr,  Alaska  RR,  PO  Box  107500,  Anchorage,AK.995 10-7500 02-10-93 

Hunt  L  R,  Mgr  Industry  &  Pub  Projs,  UP  RR,  24125  Aldine-Westfield,  Spring,TX.77373 05-26-93 

Hunter  T  W,  Proj  Engr  Trk/Facilities,  Amtrak.  210  S  Canal  St  #410,  Chicago,IL.60606 04-26-91 

Hutchens  J  O,  B&B  Supv,  NS  Corp,  745  Halifax  Rd,  Danville,VA.24541 04-23-92 

Hutton  H  R,  Sr  Str  Dsgnr,  UP  RR,  1416  Dodge  St-Rm  1000,  Omaha,NE.68179 09-20-92 

Hynes  T  E,  Local  Grade  Crsng  Engr,  Michigan  DOT,  1 199  Arbor  Dr  #12,  East  Lansing,MI.48823 1 1-01-89 

Iwinski  J  R,  Structural  Engr, ,  10107  Alden  Rd,  HarvardJL.60033 12-14-65 

Jackson  J  P,  B&B  Imp,  SLSW  RY,  7010  E  30th,  Hutchinson.KS. 67502 09-20-87 

Jacobson  L  ,  Exec  VP,  Copper  Basin  RY,  9790  N  Buena  Vista,  Oro  Valley .AZ.85704 08-24-94 

Jahren  C  T,  Asst  Prof,  Iowa  State  University,  Civil  &  Constr.  Engr.  Dept.,  Ames,IA.5001 1-3232 06-07-90 

Jamison  B  J,  Tech  Instr,  NS  Corp,  101  Thoroughbred  Drive,  McDonough,GA.30253 . 07-12-93 

Jennison  K  H,  Asst.  Dir.  Br.  Dsgn.,  BN  RR,  777  Main  St-1700  Cntntl  Plaza,  Fort  Worth,TX.76 102-5834 12-05-88 

Jensen  A  H,  Mgr  Envrnmntl  Mtce,  UP  RR,  406  W  First  St  South,  Salt  Lake  City,UT.84101 08-10-83 

Jensen  B  D,  Cntrct  Engr-Public  Projs,  UP  RR,  1416  Dodge  St-Rm  1000,  Omaha,NE,68179 09-21-87 

Jessen  J  M,  Mgr  Of  Bridge  Mtce,  UP  RR,  PO  Box  69,  Hermiston,OR.97838 07-24-91 

Johanningmeier  C  ,  RR  Engr,  Columbia  Terminal  RR,  PO  Box  N,  Columbia,MO.65205 09-19-93 

Johnson  A  R,  Chf  Engr,  C&IM  RR.  PO  Box  139,  Springfield,IL.62705 06-01-76 

Johnson  J  .  Mgr  Strs  Dsgn,  BN  RR,  777  Main  St-1700  Cntntl  Plaza,  Fort  Worth.TX.76 102-5384 01-05-89 

Johnson  J  M,  Dir  Rail  &  Transit  Engr,  HDR  Engineering,  2600  Michelson  Dr-Ste  1600,  Irvine,CA.92715-1507 10-04-82 

Johnson  M  L,  Mgr  Strs,  BN  RR,  3253  E  Chestnut  Expwy,  Springfield,MO.65803 02-24-84 

Johnston  G  H,  Supv  Strs,  Conrail,  RD  4,  Box  630-A,  Hollidaysburg.PA.  16648 03-20-91 

Jordan  S  L,  Sr  Engr,  Oest  Assocs.,  Inc.  133  Pope  Ave,  South  Portland,ME.04106 07-1 1-68 

Kann  H  S,  Supv  Strs,  Conrail,  RD  1,  Box  958,  Altoona,PA.  16601 06-06-91 

Kapp  J  T,  Sys  Engr-Dsgn  &  Constr,  Conrail,  1541  Marlboro  Road,  West  Chester,PA~.  19382 1 1-13-79 

Kappler  J  ,  Mgr  Qlty  Cntrl,  BN  RR,  PO  Box  906,  Columbus,MS.39701 : 12-06-93 

Karasay  T  .  Area  Constr  Engr,  Amtrak,  255  Welton  St,  Rear,  Hamden,CT.065 1 7 02-17-94 

Karns  S  W,  Asst  B&B  Master,  CP  Rail  System,  2025  McCowan,  Agincourt,ONT,Canada,MlS  4A8 06-04-92 

Karsten  R  C,  B&B  Supv,  SP  Lines,  200  Marion  Way,  Bloomington,CA.92316 08-25-78 

Katcher  G  W,  B&S  Ops  Officer,  CN  North  America,  433  Main  St.  Winnipeg,MAN,Canada,R3C  2P8.., 03-24-82 

Kaye  R  ,  Bridge  Engr,  IC  RR,  1053  West  Park  Front,  Joliet,IL.60436 11-01-89 

Kazmierczak  J  R,  B&B  Supv,  NS  Corp,  3605  Tazewell  Pike,  Knoxville,TN.37918 04-26-91 

Kenyon  R  S,  Dir-Field  Support,  UP  RR,  1416  Dodge  St  Room  800,  Omaha,NE.68179 12-06-85 

Kershner  D  L,  Staff  Engr,  Amtrak,  900  Second  St  NE,  Ste.  101,  Washington,DC20002 1 1-03-81 

Keyes  W  C,  Engr  C&S,  Amtrak,  210  S  Canal  St,  Rm  400,  Chicago,IL.60606 04-26-91 

King  R  G,  Supv  Engr  Mtce,  CP  Rail  System,  232  E  Irving  Park  Rd,  Wood  Dale,WI.60191 01-06-93 

Klein  J  ,  Mgr  Strs,  C&NW  Trans  Co,  500  W  Madison,  Chicago.IL.60606 03-25-92 

Knuth  D  ,  Principal,  Meridian  Engineers  &  Planners,  1  N  FranklinSt  #1800,  Chicago,IL.60606-3420 12-08-75 

Knuth  G  A,  Mgr  Strs,  Wisconsin  Central  Ltd,  5910  Brown  Rd,  Little  Suamico.WI.54141 10-30-78 

Kochenderfer  F  D,  Gen  Frmn,  Conrail,  RD  1 ,  Box  84,  Millerstown.PA.  17062 07-24-91 

Krause  R  D,  B&B  Supvr,  BN  RR,  235  Main  St,  Havre,MT.59501 02-22-85 

Krupa  G  E,  Vice  President,  Clark  Dietz,  Inc.,  216  S  Jefferson,  Suite  303,  Chicago,IL.60661 09-29-74 

Kucirek  E  J,  President,  Kucirek  Engineering,  Inc.  1 1303  P  St,  Omaha,NE.68 137-23 15 08-19-93 

Kuczkowski  M  ,  Structures  Supv,  C&NW  Trans  Co,  500  W  Madison  Ave,  Chicago,IL.60606 04-21-89 

Kuehn  D  A,  Sr  Proj  Mgr,  Parsons  DeLeuw,  Inc..  525  W  Monroe,  Chicago,IL.60661 02-1 1-86 
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Conley  Has  Been 

Keeping  America's 

Railroads  On  Track 

Since  1 907 


Since  its  beginning,  Conley  has 
been  a  pioneer  in  building  and 
maintaining  America's  railroads. 
Through  the  years,  the  company's 
goal  has  been  to  provide  the  best 
designed,  best  made  and  most 
dependable  track  components 
available. 

Today,  Conley  produces  over  500  track  components  and  specialty 
products  including  all  types  of  frogs,  crossings,  switches,  sliding 
joints  and  expansion  rails. 

With  the  continuing  growth  of 
freight  railroads,  and  the 
emerging  rail  transit  systems, 
Conley's  new  leadership  has 
rededicated  the  company's 
commitment  to  produce  in- 
novative products  of  the 
highest  quality,  with  on-time 
deliveries.  To  help  meet  this 
goal,  Conley  has  expanded 
its  manufacturing  facilities  and  increased  its  skilled  work  force. 

Contact  us  for  your  future  requirements.  Rest  assured,  you'll 
be  on  the  right  track  with  Conley  Frog/Switch  &  Forge  Co. 


CONLEY 

FROG/SWITCH &  FORGE  CO. 


(901)948-4591  /FAX:  901 -948-4921  / 1-800-332-4457 
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Kuhn  R  C,  Cnsltng  Prof.,  Woodward  Clyde  Consultants,  101  S  108th  Ave-1  Old  Mill  Bid,  Omaha,NE.68 154 08-12-81 

Kuhn  T  E,  Principal,  Design  Nine,  Inc.  9700  Mackenzie  Rd,  Ste  204,  St  Louis.MO.63123 03-01-77 

Kulick  K  L,  MgrTrk  &  Strs,  Amtrak,  30th  Street  Station  4S,  Philadelphia.PA.  19104 10-08-80 

Ladner  D  R,  Engr  Of  Dsgn,  Wisconsin  Central  Ltd.  PO  Box  5062,  Rosemont,IL,60017 03-01-77 

Lager  T  J,  Strs  Supv,  C&NW  Trans  Co,  206  Eaton  St,  St  Paul,MN.55107-1603 06-04-92 

LaHue  S  M,  Steel  Bridge  Insp.  AT&SF  RY,  1624  First  St  NW,  Albuquerque,NM.87102-1538 09-13-89 

Lake  G  D,  Gen  Dir  Commuter  Constr,  AT&SF  RY,  720  E  Carnegie  Dr,  Ste  100,  San  Bemardino,CA.92408 11-05-82 

Lamb  R  S.  B&B  Foreman,  UP  RR,  PO  Box  9857,  Fort  Worth,TX.76147-2857 03-25-92 

Lambert  N  W,  Mgr  Of  Bridge  Mtce,  UP  RR,  1 10  Jefferson  St,  La  Grande,OR.97850 07-24-91 

Lamkin  J  R.  Mgr  Constr-South  Reg,  NS  Corp,  1463  Seafoam  Ct,  Marietta,GA.30066 03-27-85 

Lancaster.  Jr  J  E,  Chf  Engr  (Ret),  St  Lawrence  &  Atlantic  RR,  PO  Box  377,  Gray,ME.04039 10-26-73 

Langrehr  I  B.  Steel  Erector  Frmn,  CP  Rail  System,  RR  3  Box  27,  Sparta, WI.54656 07-1 1-94 

LaRose,  Jr  A  E,  Mgr  Br  Mtce,  UP  RR,  24125  Aldine  Westfield,  Spring,TX.77373 09-14-83 

Lasley  D  E,  Consultant, ,  8601  S  68th  E  Ave,  Tulsa,OK.74133-4106 04-29-83 

Lees  H  M,  MgrTrk  &  Strs  R  &  D,  BN  RR,  777  Main  St-Rm  2680,  Fort  Worth,TX.76 102-5384 12-09-71 

Leichner,  III  C  H,  Section  Mgr-RRs,  HDR  Engineering,  8404  Indian  Hills  Dr,  Omaha,NE.681 14 01-10-92 

Lemanski  F  G,  Str  Sys  Engr,  NS  Corp,  99  Spring  St  SW,  Atlanta,GA.30303 1 1-05-76 

Levy  D  ,  Assoc  VP,  Frederic  R.  Harris,  Inc.  222  W  Sixth  St,  Ste  950,  San  Pedro,CA.9073 1 07-18-90 

Lewis  D  J,  Asst  Engr-Bridges,  IC  RR,  17641  S  Ashland  Ave,  Homewood,IL.60430- 1 345 09-19-73 

Lewis  G  L,  Sr  Water  Res  Engr,  CH2M  Hill,  6060  S  Willow  Dr,  Englewood,CO.801 1 1  -5 142 06-07-90 

Lileikis  J  A,  Sr  Engr-Strs,  Amtrak,  30th  St.  Station-3rd  Fir  S,  Philadelphia.PA.  19 104 03-27-85 

Linaberry  W  D,  Asst  DE-Strs,  Conrail,  1  Buxton  Ct,  Bamegal,NJ.08005 02-17-94 

Lipkus  S  ,  Head-Bridge  Mngmnt,  Delcan  Corp,  133  Wynford  Dr,  North  York,ONT,Canada,M3C  1K1 06-04-82 

Liston  C  L,  Mgr  Of  Bridge  Mtce,  UP  RR,  300  S  Harrison,  Pocatello,ID.83024-3372 07-24-91 

Lloyd  S  M,  B&B  Supv,  NS  Corp,  1 10  Franklin  Rd,  Roanoke,VA.24042-0049 08-17-88 

LottDW,  Mgr  Of  Strs,  C&NW  Trans  Co,  708  Lancaster  Ln,Geneva,IL.60 134-3443 09-15-86 

Lozano  D  E,  Structure  Engr,  AT&SF  RY,  PO  Box  395,  Lake  Arrowhead.CA.92352 03-07-79 

Lusney  J  ,  B&B  Supv.,  BC  Rail,  PO  Box  8770,  Vancouver,BC,Canada,V7V  3W7 10-05-90 

Luzier  W  B,  Chf  Engr,  LZR  Engineering,  Inc,  5014  Hwy  78,  Ste.  F,  Lilburn,GA.30247 10-17-85 

Mader  C  E,  MgT  RR  Div,  Wilson  &  Co,  3101  Broadway,  Ste  310,  Kansas  City,M0.641 1 1 12-12-88 

Maloney  D  ,  B&B  Supv,  EJ&E  RY,  One  North  Buchanan.  Gary,IN.46402 06-06-91 

Mancuso  J  S,  Regional  Bridge  Supvr..  SP  Lines,  9499  Atkinson  St,  Roseville,CA.95678 02-10-93 

Mangold  T  F,  Gen  Frmn,  SEPTA,  945  Foss  Ave,  Drexel  Hill,PA.19026 07-12-93 

Marianos,  Jr.  W  N.  Engineer,  Modjeski  &  Masters,  1055  St  Charles  Ave  #510,  New  Orleans,LA.70130 08-10-90 

Marks  C  K,  Vice  President,  Rust  E&I,  Inc.,  12  Metro  Park  Rd,  Albany.NY.  12205- 11 18 04-23-92 

Marlow  M  J,  Proj  Engr  II,  Alfred  Benesch  &  Co,  205  N  Michigan-Blvd  Towers  S,  Chicago,IL.60601 03-28-72 

Martin  B  T.  Associate,  Modjeski  &  Masters,  229  Manchester  Rd  #102,  Poughkeepsie.NY.  1 2603-2534 04-26-88 

Martinez  F  A,  Engineer,  HNTB,  13316  Veronica  Rd,  Farmers  Branch,TX.75234 02-17-94 

Maupin  A  J,  Technologist,  Alfred  Benesch  &  Co,  1107  S  2nd  St,  St  Charles,IL.60174-U06 09-16-81 

May  J  C,  Sys  Engr  Dsgn-Strs,  Conrail,  15  N  32nd  St,  1 1th  Fir,  Philadelphia,PA.19104 08-10-90 

MaylieBJ,  Supv  Of  Strs,  Conrail,  2912  Larkspur  Ln,  Secane,PA.19018 07-11-94 

McCammon  D  L,  Office  Engr,  HNTB,  3609  S  Wadsworth  St  #220,  Denver,CO.80235-2103 08-24-84 

McCloe,  Jr.  W  R,  Reg  Asst  Supvr  Strs,  Conrail,  141  Diversy,  Brooklyn,MI.49230 08-18-87 

McDonald  G  W,  Sr  RR  Cnsltnt, ,  6418  S  120th  Plz,  Omaha,NE.68137 12-06-90 

McFarland  D  E,  Supv  Strs,  AT&SF  RY,  1202  Mullins  Ln,  La  Junta,CO.81050 02-19-85 

McGill  J  A,  Bridge  Supv,  NS  Corp,  308  Newman  St,  Hattiesburg,MS.39401 08-25-70 

McGinley  M  E,  Program  Manager  I,  So  CA  Regional  Rail  Authority,  818  W  7th  St,  Ste  700,  Los  Angeles,CA.90017 05-08-84 

Mclntire  G  C,  Asst  Engr  Strs,  NS  Corp,  99  Spring  St  SW,  Atlanta,GA.3O303 03-20-91 

McKenery  D  F,  Tec  U  Operator.  South  Branch  Valley  RR,  PO  Box  470,  Moorefield,WV.26836 07-11-94 

McLaughlin  S  J,  VP-Engineering  Srvcs,  UP  RR,  1416  Dodge  St  #1200,  Omaha,NE.68179 04-26-88 

McManus  R  G,  Asst  VP  Engr  &  Trk,  Ashley,  Drew  &  Northern  RY,  PO  Box  757,  Crossett,AR.71635 04-06-93 

McMaster  M  C.  Const  Engr,  Conrail,  7405  Hillsboro,  Canton,MI.48187 09-17-78 

McMurray  T  C,  Sys  Chf  Engr,  BN  RR,  777  Main  St-19th  Fir,  Fort  Worth,TX.76102 12-12-88 

McNaughton  S  ,  Mgr  Envrnmntl  Fid  Ops,  UP  RR,  1416  Dodge  St-Rm  930,  Omaha,NE.68 179 11-18-94 

McNeely  L  C,  Supv  Strs,  AT&SF  RY,  PO  Box  96362,  Oklahoma  City,OK.73143 01-05-89 

McNulty  W  A,  Asst  Mgr  M/W  Tmg,  BN  RR,  9401  Indian  Creek  Pkwy,  Shawnee  Mission,KS.66210-2007 06-04-92 

McQuitty  J  M,  Strs  Supv,  C&NW  Trans  Co,  81  N  Main  St,  Crystal  Lake,IL.60014 09-19-88 

McVoy  M  F,  Mgr  Engr  Facilities,  UP  RR,  1416  Dodge  St-MC  300,  Omaha,NE.68179 02-05-91 

Menerey  M  R,  Supv  Strs,  Wisconsin  Central  Ltd,  PO  Box  344,  Sault  Ste  Marie,MI.49783 04-23-92 

Mercurio  J  ,  Bridge  Insp,  Metro  North  Commuter  RR,  347  Madison,  New  York  City,NY.10017 03-21-93 

Meyers  G  E,  Mgr  Of  Strl  Ping  &  Scdlng,  UP  RR,  1416  Dodge  St-MC3300,  Omaha,NE.68179 03-20-91 

Michael  R  G,  Sr  RR  Associate,  Bowman,  Barrett  &  Assocs,  Inc.,  508  W  56th  St,  Hinsdale,IL.60521-5101 02-19-85 

Michaels  R  J,  Strl  Ping  Engr,  UP  RR,  1416  Dodge  St-Rm  1000-MC3300,  Omaha,NE.68179 03-20-91 

Michel  J  N,  AVP-Engr  Dsgn  &  Constr,  Amtrak,  30th  Street  Station,  4th  Fir  S,  Philadelphia,PA.19104 06-08-79 

Miller  A  D,  Mgr  Of  Projs,  C&NW  Trans  Co,  165  N  Canal  St,  Chicago,IL.60606 02-10-93 

Milliron  G  M,  Asst  Supv  B&B,  Conrail,  2517— 3rd  Ave,  Altoona.PA.  16602 12-05-91 

Millsap  S  A,  Asst.Ch.Engr.Strs.,  BN  RR,  1900  Cntntl  Plz-777  Main  St,  Fort  Wotth,TX.76102-5384 09-23-84 

Misiaszek  A  E,  Sr  Engr-Plng,  Amtrak,  71  Old  Forge  Rd,  Clementon,NJ.08021 02-17-94 

Monson  G  ,  Steel  Crew  Frmn,  C&NW  Trans  Co,  3291  Yates  Ave,  Rt  2-Box  202,  Gilman,IA.50106 04-06-93 

Montgomery  V  T,  Cvl  Dsgn  Engr,  TKDA,  444  Cedar  St  #1500,  St  Paul.MN.55101-21 10 06-04-92 

Moore  A  D,  Mgr  Strs  Dsgn.  BN  RR,  1700  Cntntl  Plaza-777  Main  St,  Fort  Worth,TX.76102 02-06-89 
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Fall    Protection 

by 


©L=3Q/©z^Za\ 


LS-1441            L3400  L3020D 

Mobile  rope  50  ft.  sealed  1 1  ft.  web 

grab  with  self  retract-  selfretract- 

lanyard.  ing  lifeline.  ing  lifeline. 


L3300DP6 

L3270 

Shock 

Full  body 

absorbing 

harness. 

lanyard 

Many  Other  Styles,  Lengths  And  Products  Available 

LET  US  HELP  YOU  MEET  ALL  YOUR  FALL 
PROTECTION  NEEDS,  INCLUDING 


49  CFR  Part  214,  Bridge  Worker  Safety  Rules 


Rely  on  the  World  Leader 

for  your  horizontal  or 

vertical  fall  arrest,  restraint 

and  rescue  systems. 


DBI/SALA 

P.O.  Box  46,  Red  Wing,  MN  55066 

Call  Us  Today, 

800-328-6146 
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Moore  T  R,  Sr  Strl  Engr,  Capitol  Engineering  Corp,  124  W  Church  St,  Dillsburg,PA.17019 12-05-88 

Morbitzer  J  R,  Supv  Sirs,  Conrail,  4877  Trabue  Rd,  Columbus,OH.43228 12-05-88 

Moroney  B  E,  Mngmnt  Tmee,  CSX  Transportation,  34  Worcester  Lane,  Waltham,MA.02154 04-23-92 

Mortensen  L  P.  Instr-Wldng  Tech,  Central  Community  College,  PO  Box  1024,  Hastings,NE.68902-1024 08-11-92 

Morton  D  M,  Engr  Of  B&B,  TRRA  Of  St  Louis,  700  N  Second  St,  Rm  203,  St  Louis,MO.63102 10-02-86 

Mouton  M  ,  Trk  Supv,  LA  &  Delta  RR,  402  W  Washington  St,  New  Iberia,LA.70560 04-21-89 

Murlatt  G  L,  Supv.  Strs.,  Conrail,  647  Observatory  Dr,  Lewisberry.PA.  17339 04-26-91 

Murphy  R  C,  Mgr.  Strucures  Design,  BN  RR,  777  Main  St.  1700  Contl.Plaza,  Fort  Worth,TX.76102-5384 03-15-89 

Murphy  R  F,  Gen  Frmn,  C&NW  Trans  Co,  2730  SE  Market  St,  Des  Moines,IA.50317 10-08-91 

Muth  F  R,  Pmcpl  Engr,  Muth  Consulting  Engineers,  913  SW  Higgins  Ave,  Missoula,MT.59803 07-24-91 

Myres  J  H,  Mgr  Of  Bridge  Mtce,  UP  RR,  PO  Box  9857,  Fort  Worth,TX.76147-2857 07-24-91 

Naasz  H  E,  Mgr  Of  Bridge  Mtce,  UP  RR,  24125  Aldine-Westfield  Rd,  Spring,TX,77373 07-24-91 

Nagel  R  W,  Engr  Matls,  CN  North  America,  777  Oakland  Ave,  Pontiac,MI.48340 09-20-87 

Naglich  J  A,  Matl  Insp,  Amtrak,  210  S  Canal  St,  Chicago,IL.60606 04-26-91 

Neece  J  L,  Supv  Facilities  Mtce,  CSX  Transportation,  1435  Secretariat  Dr,  Helena,AL.35080 08-10-83 

Nelson  W  H,  Mgr  M/W  Trng  (Ret),  BN  RR,  965  Winslow,  West  St  Paul,MN.551 18 10-04-82 

Nesbitt  S  A,  Sr  Strl  Engr,  Pierce  Goodwin  Alexander  &  Linville,  2701  N  Rocky  Point  Dr  #500,  Tampa,FL.33607-5920 08-12-81 

Newberry  A  C,  Constr  &  Spec  Projs,  AT&SF  RY,  4515  Kansas  Ave,  Kansas  City,KS.66109 10-04-82 

Niemeyer  T  M,  Principal,  Niemeyer  &  Associates,  6420  Giant  Oaks  Rd,  Wonder  Lake,IL.60097-91 18 09-19-73 

Novak  M  ,  Strl  Ping  Engr,  UP  RR,  1416  Dodge  St-MC3300,  Omaha,NE.68179 03-20-91 

Noyszewski  M  ,  Engr  Of  Structures,  IC  RR,  455  N  Cityfront  Plaza  Dr,  Chicago,IL.6061 1-5504 07-01-65 

Ogee  T  T,  Gen  Dir  Dsgn,  UP  RR,  1416  Dodge  St,  Rm  1030,  Omaha,NE.68179 03-25-92 

OWLL,  Supv  Of  Strs,  Conrail,  421  Rerghard  Ave,  Williamsport.PA.  1 770 1 09-20-92 

Olechowski  T  N,  Sys  Engr  Strs-Prod,  Conrail,  2001  Market  St-POB  41410,  Philadelphia.PA.  19 104-14 10 12-06-93 

Olsen  R  A,  Engr  Of  Strs,  NJTRO,  One  Perm  Plaza  East,  Newark,NJ.07 105-2246 04-08-94 

Olson,  Jr.  R  T,  Asst  Engr  C&S,  Amtrak,  210  S  Canal  St,  Rm  410,  ChicagoJL.60606 07-29-93 

OncuI.AsstChfEngr-Strs,  Amtrak,  30th  Street  Station  Bldg,  Philadelphia,PA.19104 06-08-84 

Oram  D  A,  Engr-Contracts,  CSX  Transportation,  PO  Box  45052,  Jacksonville,FL.32232-5052 09-07-83 

Orlando  J  J,  Principal  Engr.-Strs.,  Conrail,  2001  Market  St-llD  POB  41411,  Philadelphia,PA.19101-1411 06-07-90 

Oster  R  R,  Architect,  UP  RR,  1416  Dodge  St,  Rm  632,  Omaha,NE.68179 02-11-86 

Ostrovsky  A  ,  Proj  Mgr/Proj  Engr,  Bergmann  Associates,  44  Hudson  PI,  Hoboken,NJ.07030 06-04-92 

Paine,  Jr.  T  M,  Engr  B&B,  CSX  Transportation,  3620  Picketts  Forge  Dr,  Acworth,GA.30101-4749 06-01-89 

Parker  T  J,  Associate,  CTE  Engineers,  168  N  Clinton  St,  ChicagoXL.60606 12-14-84 

Patchett  M  C,  Mgr  Of  Bridge  Mtce,  UP  RR,  520  W  14th  St,  Coffeyville,KS.67337 07-24-91 

Patel  A  U,  Asst  Engr  Strs,  NS  Corp,  99  Spring  St  SW,  Atlanta,GA.30303-0052 10-20-86 

Patel  N  S,  Sr  Engr  Br  &  Str,  CN  North  America,  1333  Brewery  Park  Blvd.  Detroit,MI.48207-2699 08-24-84 

Patton  R  D,  B&B  Supv,  NS  Corp,  801  S  Main  Street,  Somerset.KY .42501 09-05-79 

Payne  R  ,  President,  ESCA  Consultants  Inc,  POB  159-  1606  Willow  View,  Urbana,IL.61801 08-28-85 

Payton  J  H,  President,  Eco  Tech  Inc,  5310  S  139th  Plaza,  #201,  Omaha,NE.68137 08-17-88 

Peecher  R  K,  B&B  Supv,  NS  Corp,  1012  College  Ave,  Bluefield,WV.24701-3927 04-21-89 

Pentas  M  E,  Mgr.  Qlty  Cntrl,  BN  RR,  1910  E  Cambridge,  Springfield,MO.65804 08-25-88 

Perkins,  Jr  L  G,  Supv  B&B,  Maine  Central  RR,  20  Rigby  Rd  W,  S  Portland,ME.04106 08-1 1-92 

Perrodin  M  J,  Mgr  Environmental  Ops,  BN  RR,  48  Second  Ave,  Havre,MT.59501 02-06-89 

Perry  D  R,  Asst  Engr-Dsgn,  AT&SF  RY,  4515  Kansas  Ave,  Kansas  City,KS.66106 02-09-90 

Perry  G  E,  Mgr  Bridge  Mtce,  UP  RR,  R  #1  Yard  Road,  Salem,IL.62881 06-08-84 

Perry  H  R,  Steel  Br  Insp,  AT&SF  RY,  4515  Kansas  Ave,  Kansas  City,KS.66106 11-01-89 

Peterson  A  ,  Sr  Instructor,  Amtrak,  2000  Market  St-7th  Fir,  Philadelphia,PA.19103 09-20-87 

Phillips  C  ,  B&B  Supv,  CP  Rail  System,  2816  Ardan  Ave,  Mounds  View,MN.551 12 12-12-94 

Phillips  R  E,  Proj  Mgr,  NS  Corp,  99  Spring  St,  Atlanta,GA.30303 10-30-78 

Picken  A  R,  Supv  Mtce/Strs,  B&A  RR,  No  Me  Jet  Park,  RR  2-Box  45,  Bangor,ME,04401 06-05-81 

Piepmeier  A  L,  VP,  Turner  Engineering  Co,  PO  Box  150329,  Nashville,TN,37215 10-05-53 

Porter  J  E,  Chf  Engr,  Sagamore  Natl.  Corp.,  8768  E  Pipe  Creek  Rd,  Sunman,IN.47041 05-26-93 

Porzillo  PH,  B&B  Supv,  NS  Corp,  PO  Box  12691,  Roanoke,VA.24027-2691 04-08-94 

Pottinger  H  E,  B&B  Supv,  CP  Rail  System,  160  W  37th  St,  Hastings,MN.55033 07-29-93 

Poulsen  R  F,  Sr  Proj  Mgr,  HDR  Engineering,  8404  Indian  Hills  Dr,  Omaha,NE.681 14 10-21-92 

Price  A  ,  Bridge  Supv,  Alaska  RR,  PO  Box  107500,  Anchorage, AK99501 11-18-94 

Puffer  C  D,  Steel  Crew  Frmn,  C&NW  Trans  Co,  516  S  Main  St,  Lombard,IL.60148 02-10-93 

Quesada  J  M,  Steel  Bridge  Insp,  AT&SF  RY,  4720  Genevieve  St,  San  Bernardino,CA.92407 01-06-93 

Ramirez  E  ,  Jefe  Dpto.  Puentes,  Ferrocarriles  Nacionales  De  Mexico,  Serapio  Rendon43,  Mexico  D.F.,,,06470 03-21-93 

Rankel  V  J,  Asst  Gen  Br  Insp,  C&NW  Trans  Co,  165  N  Canal  St,  Fir  6N,  Chicago,IL.60606 10-05-90 

Raymond  J  R.  Mtce  Engr  Strs,  UP  RR,  1000  W  4th  St  Rm  16,  N  Little  Rock,AR.721 14 09-17-80 

Read  J  H,  Vice  President,  Gordon,  Bua  &  Read,  Inc.,  427-3  Amherst  St  #253,  Nashua,NH.03063 08-10-90 

Reeves  A  N,  Sr  Strl  Engr,  Capitol  Engineering  Corp,  PO  Box  445,  Dillsburg,PA.17019 08-25-88 

Reynders  H  ,  Architect,  Netherlands  RYs,  Doomweg  1,  2243  GS  Wassenaar„The  Netherlands 11-18-94 

Reynolds  R  K,  Mgr  Sfty  Engr  Srvcs,  UP  RR,  1416  Dodge  St,  Rm  800,  Omaha.NE.68 179 03-28-90 

Reynolds  T  A,  Mgr  Environmental  Qlty,  Conrail,  17301  Michigan  Ave,  Dearbom,MI.48 126 09-19-61 

Rich  T  ,  Engr  B&B,  Conrail,  3 1  E  Georgia  St-3rd  Fir,  Indianapolis,IN.46204 12-05-88 

Richstein  J  L,  Asst  Engr  Strs,  NS  Corp,  99  Spring  St-Bridge  Dept,  Atlanta,GA.30303 09-14-86 

Richter  J  S,  Asst.Ch.Engr.  Strs.,  Conrail,  2001  Market  St  10B,  Philadelphia,PA.19101-1410 1 1-13-79 
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Who  in  the  world  can  respond 

to  your  requirements  for  specific 

track  equipment? 


In  addition  to  over  130  different  machines  we  offer 
for  railway  track  maintenance,  we  also  develop  new 
ideas,  and  deliver  to  your  unique  specifications. 

We  adapt  standard  equipment  to  include  custom 
options.  Design  new  machines  to  solve  our 
customers'  problems.  And  remanufacture  entire  units 
or  assemblies. 

This  requires  strong,  broad  design  expertise  in 
mechanical,  hydraulic,  electronic  and 
software  solutions.  Fairmont  Tamper 
has  it.  And  our  strong  customer 
base— over  150  around  the  world— is 
proof  that  we  deliver. 

In  fact,  Fairmont  Tamper  offers 
the  most  complete  line  of  railway 
maintenance  equipment  in  the  world. 
Our  line  includes:  •  Tampers 
•  Ballast  regulators,  brooms  and  undercut 
ters  •  Rail  grinders  •  Track  construction 
and  renewal  systems  •  Tie  removal  and 
insertion  machines  •  Spike  drivers  and 


pullers  •  Rail  anchor  and  fastener  applicators 
•  Hy-Rail"  Guide  Wheel  Attachments 

We  also  provide  track  renewal,  rail  grinding  and 
other  contract  services. 

You'll  find  full-service  Fairmont  Tamper  facilities 
on  three  continents,  and  export  agents  around  the 
world.  Plus  worldwide  technical/training  support  from 
our  field  service  staff. 

In  North  America— call 
803-822-9160  or  fax  803-822-7471. 
Australia— call  7  2056500  or  fax 
7  2057369.  U.K.— call  602  3844004 
or  fax  602  384821. 


Examples  of  new  ideas  developed  by 
Fairmont  Tamper  for  track  mainte- 
nance needs  around  the  world  include 
a  transit  rail  grinder,  a  new  track 
construction  machine,  the  Pony  (track 
renewal  machine)  for  japan,  section 
gang  vehicles  for  Mexico,  and  over- 
head maintenance  vehicles  for  China. 


Fairmont 
Tamper 

(□)  a  harsco  company 

Your  partner  along  the  way 
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Riehl,  III  W  S,  Sr  Staff  Engr,  FEC  RY,  PO  Drawer  1048.  St  Augustine.FL.32085 07-19-89 

Rife  D  ,  Gen  Bridge  Frmn.  C&NW  Trans  Co.  RR  1-Box  5A.  Mondamin,IA.51557 04-06-93 

Rimmereid  J  J.  Bridge  Engr,  BN  RR.  777  Main  St.  Ste  1700.  Fort  Worth.TX.76102 12-14-84 

Ritchey  R  D,  VP,  Centennial  Engineering,  Inc.  PO  Drawer  1307,  Arvada.CO.80001 02-11-92 

Roberts  P  .  President.  Southeastern  Rail,  Inc.  PO  Box  764,  Winona.MS.38967 02-10-93 

Rockney  V  ,  President,  Walkersville  Southern  RR,  PO  Box  651,  Walkersville,MD.21793 04-08-94 

Roe  B  E.  Mgr  Of  Engr  Srvcs  Tmg,  UP  RR.  320  W  200  South.  Salt  Lake  City,UT.84104 07-24-91 

Rogers  R  S.^Mgr  Of  Ops,  TTI  RR  Inc.  105  Winchester  St,  Paris,KY.40361 10-02-86 

Rogers  S  M.  Supv  Of  Strs,  AT&SFRY,  1603— 20th  St,  Ft  Madison,IA.52627 03-28-84 

Rollo  E  ,  Supv  Strs,  Conrail,  5083  Genoa  Rd,  Perrysburg,OH.4355 1 10-21-92 

Rood  C  L.  Sr  Proj  Mgr,  SEPTA,  480  Shakespeare  Dr,  Collegeville.PA.  19426-2582 05-08-84 

Rose  J  R,  Asst  Supv  Strs.  Conrail,  PO  Box  242.  Cresson.PA.  16630-0242 06-06-91 

Ross  R  S.  Sr  Strl  Insp,  Conrail,  2001  Market  St,  CSII-10B.  Philadelphia,PA.19101-1410 06-06-91 

Rowe  W  S,  Mgr  Engr  Mtce.  CP  Rail  System,  RR  #1,  Chelmsford,ONT,Canada,P0M  1L0 09-22-91 

Rusk  K  E,  RR  Sfty  Specialist,  ICC,  527  E  Capital  Ave,  Springfield,IL.62794-9280 08-18-87 

Russell  B  ,  B&B  Engr,  CN  North  America,  PO  Box  1000-Admn  Bldg,  Concord.ONT,Canada,L4K  1B9 06-02-88 

Russell  C  M.  Asst  Div  Engr-Bridges,  NS  Corp,  1735  E  Condit  St,  Decatur.IL.6252 1 09-19-73 

Russell  W  M,  B&B  Supv.  IC  RR.  PO  Box  2600,  Jackson,MS.39207 07-24-91 

Russo  F  M.  Reg  Mgr,  Bergmann  Associates,  235  Mountain  Ave,  N  Plainfield.NJ.07060 10-21-92 

Rymsza  W  .  Strl  EngT,  Bowman,  Barrett  &  Assocs,  Inc.,  233  N  Michigan  Ave,  Ste  2200,  Chicago,IL.60601 03-25-92 

Saletnik  P  H,  Engr  Of  Bldgs,  C&NW  Trans  Co,  165  N  Canal  St,  Chicago.IL.60606 10-03-74 

Salinas  R  .  Rdmstr-Facilities,  Amtrak,  8734  Buffalo  Ave,  Chicago,IL.60617 01-09-90 

Sargent  P  E,  MgT  Mech  Sys  Dsgnr,  UP  RR,  1416  Dodge  St,  Omaha,NE.68 1 79 12-03-92 

Savarese  J  M,  Engr  I&C  Projs,  NJTRO,  10  Richard  Terrace,  Red  Bank,NJ.07701 12-06-93 

Schmidt  K  A,  Engr  Strs,  Metro  North  Commuter  RR,  62  Lavelle  Ave,  New  Fairfield,CT.068 1 2 03-21-93 

Schmoyer  L  J,  Supv  Of  Strs,  Conrail,  4115  Rhoads  Rd,  Kempton.PA.  19529 03-23-94 

Schultz,  Jr  N  E,  Supv  Strs,  Dearborn  Div,  Conrail,  3835  Briar  Lane,  Swanton,OH.43558 03-16-88 

Scott  W  D,  Gen  Bridge  Insp.  C&NW  Trans  Co,  165  N  Canal  St,  6th  Fir  N,  Chicago,IL.60606 04-06-93 

Shamblin  H  A,  Mgr-Power  Plant  Cntrctng,  Carolina  Power  &  Light  Co,  7709  Harps  Mill  Rd,  Raleigh,NC27615 12-14-65 

Sharma  V  ,  Principal  Investigator,  AAR,  3140  S  Federal  St,  Chicago,IL.60616 04-23-92 

Shaver  J  R,  Asst  Div  Engr-Bridges.  NS  Corp,  800  Princeton  Ave,  Bluefield.WV.24701 04-23-92 

Shaw  D  E,  Mgr  Bridge  Mtce.  UP  RR,  1000  W  4th  St,  N  Little  Rock,AR.721 14 09-23-84 

Sheldon  E  B.  Plant  Mgr-Crosstie,  FEC  RY,  7160  Phillips  Hwy,  Jacksonville,FL.32256 12-06-85 

Shepherd  J  R.  B&B  Supv,  NS  Corp,  1770  Andrews  Rd,  Columbia,SC29201 05-04-78 

Shoemaker  C  ,  Dir  Ind  &  Pub  Projs,  UP  RR,  1416  Dodge  St,  Omaha,NE.68179 09-18-94 

Shostak  M  J,  Proj  Mgrr,  WVP  Corp,  2625  Butterfield  Rd-Ste  301E,  Oak  Brook,IL.60521 02-06-89 

Simmens  S  P.  Supt  Structures,  Ontario  Northland  RY,  555  Oak  St  E,  North  Bay,ONT,Canada.PlB  8L3 04-27-87 

Sims  A  L.  Frmn  B&B,  TRRA  Of  St  Louis,  700  N  2nd  St,  Rm  203,  St  Louis,MO.63102 04-06-93 

Sims  R  D,  President,  Sims  Professional  Engrs,  85 16  Henry  St,  Ste  1,  Highland,IN.46322 04-27-87 

Skillman  G  I,  Sr  Str  Engr,  Daniel  Mann  Johnson  Mendenhall,  410— 17th  St,  Ste  300,  Denver,CO.80202-4408 10-22-87 

Skinner  T  A,  Vice  President,  HNTB,  1201  Walnut  St-Ste  700,  Kansas  City,MO.64106 12-17-87 

Skopitz  R  J,  Strl  Dtlr,  NS  Corp,  99  Spring  St,  Atlanta,GA.30303 09-20-87 

Slone  V  L,  Supv  Strs,  AT&SF  RY,  415  E  Xavier,  Temple,TX.76501 06-12-87 

Smalec  D  ,  Mtce  Supv,  Algoma  Central  RY,  PO  Box  7000,  Sault  Ste  Marie.ONT.Canada.P6A  5P6 04-23-92 

Smedley  E  F,  Mgr  Bridge  Mtce,  UP  RR,  201  E.  17th  St,  Cheyenne,WY.82001 09-07-83 

Smith  C  D,  Supv  Strs,  AT&SF  RY,  1 100  S  Garfield,  Amarillo,TX.79102 03-28-84 

Smith  J  H,  Supt  Facil/Envmmntl  Engr,  IC  RR,  455  N  Cityfront  Plaza  Dr,  Chicago,IL.6061 1-5504 09-19-73 

Smith  K  C,  Strl  Ping  Engr,  UP  RR,  1416  Dodge  St-MC3300,  Omaha,NE.68179 03-20-91 

Smith  RD.Geotech  Engr,  HNTB,  4521  Campus  Dr  #156,  Irvine,CA.92715 02-17-94 

Smithberger  T  P,  Eastern  Area  Rail  Dir.,  HDR  Engineering,  103  Oronoco  St,  Alexandria. VA.223 14-2096 10-15-79 

Snyder  J  D,  Cnsltng  Engr, ,  PO  Box  1357,  Hermitage,PA.16148 09-26-77 

Snyder  R  E,  Asst  Chf  Engr-Strs,  C&NW  Trans  Co,  165  N  Canal,  Chicago.IL.60606 09-19-61 

Solarte  H  ,  Sr  Proj  Mgr-Strs,  HDR  Engineering,  2600  Michelson  Dr  #1600,  Irvine,CA.92715-1507 10-16-63 

Sorgenfrei  D  F.  Vice  President,  Modjeski  &  Masters,  1055  St  Charles  Ave,  New  Orleans,LA.70130 06-05-81 

Spniill  D  W.  Dept  Mgr  Strs,  HNTB,  515  W  Greens  Rd  #1 100,  Houston,TX.77067 03-23-94 

St.  Pierre  C  ,  Asst  B&B  Master,  CP  Rail  System,  5785  Pare,  Town  Mt  Royal,QUE.Canada.H4P  1S1 05-26-93 

Stander  N  R.  Mgr  B&B  Mtce,  UP  RR,  2177  Aileswick  Dr,  Oakville,M0.63129 09-26-84 

Staplin  D  E,  Asst  VP-Chf  Engr,  Amtrak,  30th  Street  Station-3rd  Fir  S,  Philadelphia.PA.  19104 09-19-88 

Stapp  W  D.  Mgr  Bridge  Constr,  UP  RR,  1416  Dodge  St,  Rm  1000,  Omaha,NE.68179 : 09-18-88 

Stauffer  T  .  Sr  Proj  Engr,  Martin/Martin.  Inc,  4251  Kipling,  Wheat  Ridge,CO.80033 02-10-93 

Stavenjord  R  ,  Gen  B&B  Supv,  Alaska  RR,  PO  Box  10-7500,  Anchorage.AK995 10-7500 01-05-67 

Steele  D  L,  Mgr  Bridge  Constr,  UP  RR,  1416  Dodge  St,  Rm  1000.  Omaha.NE.68 179 1 1-03-81 

Steelman  H  C,  Proj  Engr,  O'Brien-Kreitzberg  Assocs.,  15067  Mulberry  Dr#14,  Whittier,CA.90604 06-16-80 

Stewart  E  ,  B&B  Mtce  Supv,  CN  North  America,  145— 3rd  Ave,  Kamloops,BC,Canada.V2C  3M1 10-08-91 

Stewart  J  C,  Mgr  Srvc  Cntrcts,  NS  Corp.  1 10  Franklin  Rd.  SE,  Roanoke,VA.24042-0072 06-06-91 

Stokely  W  S.  VP  Engineering,  FEC  RY,  PO  Drawer  1048,  St  Augustine.FL.32085- 1048 09-01-65 

Stoker,  Jr  R  G,  B&B  Supv,  NS  Corp,  1 133  Windsor  Ct,  Slidell,LA.70460-5320 10-17-85 

Stokes  W  F.  Lead  Electrician,  METRA,  12301  S  Indiana  Ave,  Chicago.IL.60628-7525 08-31-71 

Stokke  T  O,  Chf  Engr,  Lake  Superior  &  Ishpeming  RR,  105  E  Washington,  Marquette,MI.49855 09-26-77 

Strelcheck  G  W,  Engr  Strs,  BN  RR.  777  Main  St.  #1700,  Ft.  Worth.TX.76 102-5384 09-20-87 

Strelesky  R  ,  Mgr  Engrg  Mtce,  CP  Rail  System,  232  E  Irving  Park  Rd,  Wood  Dale,IL60191 08-1 1-92 

Sturgeon  S  T,  VP-Nat'L  DirRRs,  HDR  Engineering,  1 1020  King  St  #200,  Overland  Park.KS.66210-1201 12-06-90 

Sturm  W  C.  Sr  Proj  Engr-Bldgs  (Ret).  EJ&E  RY,  29 1 2  Sheffield  Dr.  New  Lenox.IL.6045! 03-08-62 
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WithKerr-McGee 


You're  Tied  Into  Quality. . .  For  The  Long  Run. 

When  you're  a  major  supplier  of  ties  and  timbers  to  the  top  railroads  in  North  America, 
it  takes  more  than  good  intentions  to  keep  their  business. 

•  It  takes  ongoing  leadership  in  treatment  technology. 

•  It  takes  careful  attention  to  meeting  customers'  specifications  for  quality-grade 
hardwoods  and  softwoods. 

•  It  takes  persistent  attention  to  detail,  along  with  superior  service.  QUALITY  LINK 

•  It  takes  a  proactive  commitment  to  safety,  environmental 
stewardship  and  community  relations. 

Tie  it  all  together,  and  you've  got  Kerr-McGee  quality  and  dependability. 
Find  out  more,  call  Kerr-McGee  at  (405)  270-2424. 


Partnership  For  Qulttj 


f#(  KERR-MCGEE  CHEMICAL  CORPORATION 

Forest  Products  Division  •  P.O.  Box  25861  •  Oklahoma  City,  OK  73125 
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Sullivan  G  ,  Engr  Of  Strs,  NJTRO,  One  Penn  Plaza  East,  Newark,NJ.07 105-2246 04-08-94 

Swanson  H  C.  Asst  Engr,  NS  Corp,  99  Spring  St  SW,  Atlanta,GA.30303 10-20-86 

Tabler  R  D,  Cnsltng  Engr,  Tabler  &  Assocs.,  PO  Box  483,  Niwot,CO.80544 01-06-93 

Tallent,  Jr  R  A,  Proc  Engr  Trk,  NS  Corp,  99  Spring  St.  Atlanta,GA.30303 06-05-81 

Tamosiunas  V  V,  Engr-Rating,  AT&SF  RY,  4515  Kansas  Ave,  Kansas  City,KS.66106-l  199 01-05-89 

Taravella  G  P,  Engineer,  Modjeski  &  Masters,  1055  St  Charles  Ave,  Ste  510,  New  Orleans.LA.70130 03-25-92 

Tarvin  P  A,  Principal  Engr.,  STS  Consultants,  Ltd,  1 1425  W  Lake  Park  Dr,  Milwaukee,WI.53224 04-06-93 

Tate  G  K,  B&B  Supv,  IC  RR,  410  Edwards  Dr,  Paducah,KY.42003 08-18-87 

Taylor  R  L,  Gen  Mgr,  Keokuk  Junction  RY,  1 17  S  Water  St,  Keokuk,IA.52632 06-07-90 

Tebbe  J  P.  B&B  Supv.  Gateway  Western  RY.  181  County  Rd  275,  Glasgow,M0.65256 04-08-94 

Terry  G  R,  B&B  Supv,  KCS  RY,  Box  174,  Blanchard,LA.71O07 04-27-87 

Thielemier  R  L,  VP-Engineering.  Design  Nine,  Inc.  9700  Mackenzie  Rd-Ste  204,  St  Louis.MO.63123 02-06-89 

Thomas  D  L.  Mgr  Treated  Products,  BN  RR,  6851  NE  Loop  820,  Ste  400,  Ft  Worth,TX.761 80-6695 06-07-90 

Thomas  G  ,  Mgr  Envrnmtl  Mtce,  UP  RR.  6005  Bridle  Path  Rd,  Omaha,NE.68152 04-21-89 

Thomas  J  L,  Supv  Of  Trk,  South  Branch  Valley  RR.  PO  Box  470,  Moorefield,WV.26836 07-11-94 

Thompson  W  C.  Dir  Methods  &  Rsrch,  UP  RR.  1667  S  153rd  St,  Omaha,NE.68144 02-23-81 

Toftoy  D  K,  15876  Hughes  Rd,  NewarkJL.60541 09-17-75 

Townley  D  ,  Bridge  Cnstrct  Supv.  UP  RR,  Rt.  1,  Box  188  L-3,  Oakdale,LA.71463 04-06-93 

Tripp  J  R,  B&B  Supv,  SP  Lines,  7600  S  Central  Exp,  Dallas,TX.75216 08-27-89 

Turpeau  W,  Trk  Supv,  LA  &  Delta  RR,  402  W  Washington  St,  New  Iberia,LA.70560 02-17-94 

Tuzik  R  E,  Editor  RT&S,  Simmons-Boardman  Publishing  Corp,  175  W  Jackson  Blvd.  Chicago,IL.60604 09-22-91 

TysingerG  L.  President,  Tysinger  Hampton  &  Partners,  PO  Box  982,  Johnson  City,TN.37605 04-29-71 

Van  Huis  J  A,  Chf  Engr-Strs  &  Prod,  Wisconsin  Central  Ltd,  PO  Box  350,  Fond  Du  Lac,WI.54935 09-17-85 

Vander  Veer  J  J,  Div  Mgr-Engr  Mtrls,  CSX  Transportation,  29541  S  Ridgeland  Ave,  Peotone.IL.60468 01-09-90 

Vidal  S  ,  B&B  Master,  CP  Rail  System,  5785  Pare  St,  Town  Mt  Royal,QUE,Canada,H4P  1S1 05-26-93 

ViehwegPF,  604  Misty  Creek,  New  Lenox,IL.6045 1 09-28-66 

Virgin  K  ,  Staff  Engr/Asst  Trnmstr,  Monongahela  RY.  425  Holiday  Dr,  Pittsburgh,PA.  15220-2731 02-06-89 

Voigt  N  R,  Chf  Facilities  Engr,  Port  Authority  Of  Allegheny  Cnty.  2235  Beaver  Ave,  Pittsburgh.PA.  15233 06-04-92 

Voogd  G  E,  Strs  Dsgnr,  UP  RR,  5316  N  105th  Plaza  #7,  Omaha,NE.68 1 34 08-24-94 

Voor,  HI  B  H,  Cnsltng  Geotech  Engr,  Ogden  Environmental,  3325  Perimeter  Hill  Dr.  Nashville.TN.3721 1-4146 09-20-92 

Wade  C  ,  Gen  Mgr.  Nashville  &  Eastern  RR,  206  S  Maple  St.  Lebanon,TN.37087 04-23-92 

Walbrun  M  C,  Dir  Capital  Projs.  Amtrak/CUS  Co.,  210  S  Canal  St,  Ste  410,  Chicago.IL.60606 02-24-84 

Walker  S  P.  Mgr  Fid  Engr  &  Strs,  Paducah  &  Louisville  RY.  1500  Kentucky  Ave.  Paducah,KY.42001 08-17-88 

Waller  D  E.  VP-Engr  &  Mails,  C&NW  Trans  Co,  165  N  Canal  St,  Chicago,IL.60606 12-06-93 

Waltemath  T  F,  Mgr  Bridge  Mtce,  UP  RR,  4404  Calvin  Dr,  Grand  Island,NE.68801 02-19-85 

Walton  T  M,  Supv  Strs,  AT&SF  RY,  1348  Don  Diego,  Belen,NM.87002 09-18-88 

Webb  H  G.  President,  Railway  Professional  Engineering,  61 16  Caminito  Ct  NE.  Albuquerque.NM.871 1 1-1 136 08-31-82 

Weber  R  W,  Mtce.  Supvr.,  EJ&E  RY,  1 141  Maple  Rd,  JolieOL.60432 06-02-88 

Wei  F  H,  Str  Proj  Engr,  HDR  Engineering,  17743  Contra  Costa  Dr,  Rowland  Heights,CA.91748 04-08-94 

Welch  K  R,  AVP  Envir  Mgmnt,  UP  RR,  1416  Dodge  St-Rm  930,  Omaha,NE.68 179-0930 09-14-83 

Weszka  W  ,  Mgr  Trk  &  Strs,  Maryland  Midland  RY.  PO  Box  1000  A,  Union  Bridge,MD.21791 03-28-90 

Wheeler  W  A,  Asst  Engr  Br,  NS  Corp,  99  Spring  St  SW,  Atlanta,GA.30303 1 1-02-83 

Whittaker  G  E,  Engr  B&B  Forces,  CSX  Transportation,  PO  Box  45052,  Jacksonville.FL.32232-5052 10-20-86 

Wilkerson  K  E.  Mgr  Bridge  Constr.  UP  RR,  7356  Samples  Rd.  Benton.AR.72015 02-24-84 

Willey  J  R,  Chf  RR  Insp,  Parsons  Brinckerhoff,  8930  Fletcher  Valley  Dr.  Santee,CA.92071 02-10-93 

Williams  D  E.  Engr  Strs,  Conrail,  17301  Michigan  Ave,  Dearbom.MI.48 126 12-05-88 

Williams  J  .  Prncpl  Engr,  Herrera,  Williams  &  Powell,  Inc.  1076  Wilson  St,  Melbourne.FL.32935 07-1 1-94 

Williams  J  R,  Vice  President,  Alfred  Benesch  &  Co,  205  N  Michigan  Ave,  Chicago,IL.60601 12-07-59 

Williams  J  R,  B&B  Master,  CP  Rail  System, ,  Tracy .NB.Canada.EOG  3C0 04-26-91 

Williams  M  K,  Asst  Engr-Grd  Separations.  NS  Corp,  99  Spring  St,  Rm  619,  Atlanta.GA.30303 10-02-86 

Wimmer  W  E,  Sr  AVP  Engr  Mgmnt,  UP  RR,  1416  Dodge  St,  Omaha.NE.68 179 12-06-93 

Wisneski  M  ,  Str  Supv-Facilities,  Wisconsin  Central  Ltd,  PO  Box  350.  Fond  Du  Lac,WI.54936-0350 09-13-89 

Wisniowicz  M  ,  Asst  Supv  Strs,  Conrail,  5410  S  Tripp  Ave.  Chicago,IL.60632 12-03-92 

WittmanDJ,  Associate,  Martin/Martin.  Inc.  4251  Kipling,  Wheat  Ridge,CO.80033 02-10-93 

Wolzen  R  L,  Gen  Supv  B&B.  BN  RR,  Box  597,  Alliance,NE,69301 08-18-87 

Woodley  L  D,  Mgr  B&B,  BN  RR.  201  N  7th  St,  Lincoln,NE.68508 02-22-83 

Woody  W  K,  Asst  Div  Engr-Bridges.  NS  Corp,  1 120  W  Washington  St,  Greenville,SC29601 08-14-86 

Worley  B  J,  Consultant, ,  465  Susan  Lane,  DeerfieldJL.60015 08-25-71 

Wright  J  P,  President,  Wright  Engineering,  Inc.  37348  Tucker  Rd,  Zephyr  Hills,FL.33541 05-10-77 

Wyatt  R  A,  Civil  Srvcs  Dsgn  Engr,  Australian  National  RY.  1  Richmond  Rd,  Keswick,SA,Australia,5035 10-21-92 

Wyatt  T  D,  Engr-Grade  Sep  Strs,  NS  Corp,  99  Spring  St  SW,  Atlanta,GA,30303 '. 03-26-86 

Yager  L  A,  Bridge  Insp,  UP  RR,  6128  Woolworth  Ave,  Omaha,NE.68106 03-23-94 

Yokley  M  D,  Mgr  Bridge  Mtce,  UP  RR,  PO  Box  9857,  Fort  Worth,TX.76 147-2857 09-18-88 

Yordy  C  S,  Asst  Div  Engr-Strs,  Conrail,  213  Lopax  Rd,  Harrisburg,PA.171 12 03-03-78 

Young  C  W,  Proj  Engr,  Conrail,  264  Earle  Dr.  Carlton.MI.481 17 02-24-84 

Young  K  .  Sr.  Mgr.  Cost  Segregation.  Ernst  &  Young,  233  S  WackerDr,  Chicago.IL.60606 07-18-90 

Zimmer  R  N,  Mgr  RR  Facilities,  Sverdrup  Civil  Inc.  13723  Riverport  Dr.  Maryland  Heights.MO.63043 07-24-91 
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The  Hidden 
Enemy 


You  can't  always  see  the  enemy  lying 
beneath  the  surface  -  fouled  ballast 
waiting  to  combine  with  moisture  to 
destabilize  your  track. 

A  regular  program  of  shoulder  ballast 
cleaning  helps  keep  your  ballast 
performing  as  it  should.  This  stand- 
alone operation  provides  many 
important  benefits  including: 

•  Extends  time  between  costly 
surfacing  cycles. 

•  Increases  life  of  track  components. 

•  Helps  eliminate  the  need  for 

expensive  undercutting  operations. 


The  Loram  Shoulder  Ballast  Cleaner, 
along  with  the  Loram  Badger  Ditcher, 
are  your  keys  to  a  complete ,  cost- 
effective  drainage  maintenance 
system.  To  learn  more  about  how  you 
can  maintain  the  stability  of  your  track 
structure,  contact: 


LQMM 


Nobody  builds  it  tougher. 

Or  services  it  better. 

Loram  Maintenance  of  Way,  Inc. 

3900  Arrowhead  Drive 
P.O.  Box  188 
Hamel,  Minnesota  55340 
Telephone  (612)  478-6014 
Telex  29-0391,  Cable  LORAM 
Fax  (612)  478-6916 


MEMBERSHIP  DIRECTORY 

ASSOCIATE  MEMBERS 

Joined 

Andersen  J  L,  VP  Mktg,  Foam  Enterprises,  Inc.  13630  Watertower  Crcl,  Minneapolis.MN. 55441 08-1 1-92 

Anderson  M  D,  President,  Parmer-Anderson  Corp,  3641  E.  18th  St,  Casper, WY.82609 03-28-90 

Ameson  N  A,  President,  Norman  Lumber  Co,  2249  S  Brentwood,  St  Louis.MO.63 144 10-29-91 

Ashmore  D  .  Vice  President,  MSI  Lodging  Systems.  100  Morgan  Keegan  Dr  #310,  Little  Rock,AR.72202-2210 07-1 1-94 

Barksdale  G  G,  Div  Mgr,  American  Inland  Divers,  12235  FM  529,  Houston,TX.7704 1-2806 1 1-18-94 

Berkebile  S  .  Asst  VP  Sls/Mrktg,  Hulcher  Services  Inc.  611  Kimberly  Dr,  Denton,TX.76202-0271 04-08-94 

Berkel  C  J.  Chairman,  Berkel  &  Co  Contractors  Inc.  PO  Box  335,  Bonner  Springs,KS.66012 09-28-59 

BostromJA,  Div  Mgr,  John  Deere.  400—  19th  St,  Moline,IL.61265 10-11-94 

Bowman  M  W.  Reg  Mgr,  W.M.  Brode  Co,  100  Elizabeth  St.,  Newcomerstown,OH.43832 03-21-93 

Brinton  W  ,  President,  Wasser  High  Tech  Coatings,  8041  S  228th,  Bldg  103,  Kent,WA.98032 03-20-91 

Buglass  W  J,  Vice  President,  Alfred  Benesch  &  Co,  5320  Lighthouse  Bay  Dr,  Madison,WI,53704 12-06-93 

Burke  R  J,  President,  Warwood  Tool  Co,  PO  Box  6357,  Wheeling,WV.26003 07-18-90 

Callahan  J  R.  Reg  Sis  Mgr,  Pandrol  Jackson  Inc,  7517  Lew  Wallace  NE,  Albuquerque.NM. 87109 02-23-81 

Carroll  M  D,  Proj  Mgr,  O  &  G  Industries  Inc,  PO  Box  907,  Torrington,CT.06790 06-04-92 

Chambers  T  B,  Dir  RR  Sis.  The  Burke-Parsons-Bowlby  Corp,  PO  Box  231,  Ripley.WV.25271 08-20-91 

Cliff  J  ,  VP  Sales.  SpanDeck,  Inc,  PO  Box  99,  Franklin,TN.37065-0099 08-17-88 

Cockhill  M  .  Proj  Engr,  Smmart  Equipment  Inc,  1755  Drew  Rd.  Mississauga,ONT.Canada.L5S  1J5 02-17-94 

Collins  M  S,  Supv-Pricing,  Kerr-McGee  Chemical  Corp.  PO  Box  25861.  Oklahoma  City,OK.73125-0861 01-06-93 

Cooke,  III  C  C.  President,  Fritz-Rumer-Cooke  Co,  Inc,  PO  Box  07884,  Columbus,OH.43207 01-10-92 

Cooney  J  E.  VP,  F  K  Keller  Co,  5000  W  69th  St,  Bedford  Park.IL.60638 10-03-85 

Dixon  P  .  Mrktg  Mgr.  Power  Team,  2121  W  Bridge  St,  Owatonna,MN.55060 12-06-93 

Dolan  D  E.  Area  Manager.  Osmose  RR  Div,  Box  501  West  92  Hwy,  Kearney,MO.64060 09-26-84 

Dresden  A  S, ,  S.A.  Alsan  &  Assoc  Inc,  2300  E  Higgins  Rd,  Ste  305A,  Elk  Grove  VillagcIL.60007 08-31-77 

Drone  W  ,  President.  Transportation  Products  Co.  332  S  Michigan  Ave,  Chicago,IL.60604 09-16-81 

Duffy,  Jr.  R  ,  Area  Mgr.  W.M.  Brode  Co,  PO  Box  244 1 .  Grapevine.TX.76099 05-26-93 

Emmerich  R  W,  RR  Engr  Dept  Mgr,  Barrientos  &  Assocs.  Inc,  5714  Merlin  St,  Madison,WI.5371 1 10-14-84 

Eorgan  T  D.  Prod  Mgr.  Carlisle  SynTec  Systems,  PO  Box  7000,  Carlisle,PA.17013 03-21-88 

Foraker  J  ,  Sis-Specialty  Prods,  Thompson  Industries,  Inc,  3153  Wood  Thrush  Dr,  Memphis.TN.38 134-3 179 06-03-83 

Foth  D  D,  Exec  VP.  Natl  RR  Const  &  Mtce  Assn  Inc,  122  C  St  NW  #850,  Washington,DC.20001-2109 02-11-86 

Fraser  R  A,  Qlty  Assurance  Offer,  CANAC-Railroad  Technologies,  3950  Hickmore  Ave,  Montreal.QUE.Canada.H4T  1K2 12-08-75 

Gair  R  . .  Fontaine  Truck  &  Equip,  2007  Fem  Valley  Rd,  Louisville.KY  .40213 12-03-92 

Galamyk  T  G,  Corp  Risk  Mgr,  Lunda  Construction  Co,  PO  Box  669-620  Gebhardt  Rd,  Black  River  Falls.WI.54615 07-1 1-94 

Gaynor  W  ,  President.  F  K  Ketler  Co.  5000  W  69th  St,  Bedford  Park.IL.60638 09-17-80 

Giglio  P  ,  Mgr  Sfty  Prods  Div,  Sinco  Products,  PO  Box  361,  East  Hampton,CT.06424-0361 02-1 1-92 

Glaser  A  ,  Territory  Mgr,  DuPont,  141 13  Kessler,  Overland  Park,KS.66221 07-12-93 

Graham  J  S, ,  National  Timber  Piling  Council,  Inc,  446  Park  Ave,  Rye,NY.I0580 04-08-94 

Haralson  P  ,  Owner,  Shotcrete  Of  America,  106  Stovall  Dr,  Florence,AL.35630 09-22-91 

Haroldson  M  ,  Tie  &  Timber  Div,  Cascade  Empire  Corp,  PO  Box  2770,  Portland,OR.97035 1 1-18-94 

Harris.  DRW,  President,  FMDATA,  Inc.,  501  S  Cleveland,  Philo,IL.61864 10-1 1-94 

Hein  R  ,  Chf  Engr,  Conley  Frog  &  Switch,  387  E  Bodley,  Memphis,TN.38107 02-10-93 

Henderson  K  ,  Sis  Rep,  Western  Sling  &  Supply  Co,  3649  E  40th  Ave,  Denver.CO.80205 02-10-93 

Hill  D  A,  President,  Hilman  Rollers.  2604  Atlantic  Ave,  Wall,NJ.07719 06-06-91 

Holt  D  L,  President,  David  L  Holt  Co  Inc,  19715— 61st  Ave  SE,  Snohomish,WA.98290 09-17-86 

Hotz  C  G,  Owner/VP.  Hotz  Concrete  Pumping,  Inc,  4524  S  68th  St,  Omaha,NE.681 17-1009 06-04-92 

Hotz  P  ,  President/Owner,  Hotz  Concrete  Pumping,  Inc,  4524  S  68th  St,  Omaha,NE.681 17-1009 06-04-92 

Hutchinson  B  ,  Prod  Supv,  Wilson  Concrete  Co,  PO  Box  7208,  Omaha,NE.68107 09-30-88 

Hyland  B  F,  Sales,  Sub  Sea  Int'L.  PO  Box  6608.  New  Orleans,LA.70174 09-18-94 

Jeffree  R  ,  Gen  Mgr,  Berminghammer  Corp,  Wellington  St.  Marine  Trmnl,  Hamilton,ONT.Canada.L8L  4Z9 03-25-92 

Jensen  L  L,  President,  Habco  Int'L,  Inc,  930  N  Olive,  Kansas  City,MO.64120 - 01-10-92 

Johnson  B  ,  Sis  Rep,  Knox  Kershaw,  Inc,  4065  N  Bent  Pine  Ct,  Douglasville,GA.30135 10-08-91 

Kamin  B  ,  Reg  Engr.  HILTI  Inc,  17  Elton  Ct,  Pleasant  Hill,CA.94523 04-08-94 

Kenny  J  C,  VP  Marketing,  Kenny  Construction  Co,  250  Northgate  Pkwy.  Wheeling,IL.60090 03-23-94 

Kingrey  R  H,  Reg  Mgr,  W.M.  Brode  Co,  PO  Box  4838.  Columbus.GA.31904 08-10-83 

Kiosk  M  J,  President,  Railroad  Maintenance  Corp,  432  Zerega  Ave,  Bronx.NY.  10473 04-01-85 

Koch  J  L,  VP,  Restoration  Technologies,  Inc,  1415  Park  Ave,  Minneapolis,MN.55404-1551 03-20-91 

Koch  O  ,  Sis  Rep,  Fairmont  Tamper,  PO  Box  423,  Montgomeryville.PA.  18936 02-06-89 
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Designers  and  Builders  of  Rail  Facilities  Nationwide 


Since  1887 

Car  manufacturing  plants 

Intermodal  yards 

Repair  shops 

Engine  houses 

Freight  yards 

Blast  and  paint  facilities 

Trackwork 

Pollution  control 

Terminals 

Historical  renovation 

Service  shops 

See  our  on-going  track  renovation 
at  Chicago  Union  Station 


THE 


MILORD 


COMPANY 


9801  SOUTH  INDUSTRIAL  DRIVE 
BRIDGEVIEW,  ILLINOIS  60455 
708/598-7900  ■  Contact  Kevin  Milord 


FEASIBILITY  ■  DESIGN  ■  ENGINEERING  ■  NEW  CONSTRUCTION  ■  RENOVATION 


233 


Lantz  R  L.  Mktg  Mgr-West,  Koppers  Industries,  Inc.  15740  Lambert  Rd,  Glen  Ellyn,IL.60 137-6554 12-08-75 

Larsen  C  N,  Reg  Sis  Mgr,  Fairmont  Tamper,  PO  Box  5334,  Greeley .CO.80631 12-05-91 

Leonard  H  G,  President,  Swing-Lo  Suspended  Scaffold  Co.  PO  Box  128,  Covert,MI.49043 08-14-86 

Lokey,  Jr.  L  N,  Area  Mgr,  Osmose  RR  Div,  PO  Box  1 17,  Griffin,GA.30224 03-25-81 

Lowe  M  .  RE  Center  Clerk,  UP  RR.  PO  Box  958,  St  Louis.MO.63 188-0958 12-06-93 

Lynch  J  K.  Chrmn  Of  The  Board,  Lynch  Enterprises,  1333  Willoughby  Rd,  Birmingham,AL.35216 09-19-51 

Lynde  J  H,  Reg  Sis  Mgr  West.  NORDCO,  PO  Box  12372,  Overland  Park,KS.66282 09-15-86 

Mahoney  M  W,  President,  Dodge  Engineering  Co.  8989  N  138th  St,  Omaha.NE.68 142- 1224 09-16-81 

Maxa  R  J.  Midwest  Sis  Mgr,  Pileco-Delmag  Inc.  8500— 210th  St  W-Ste  124,  Lakeville.MN.55044-5702 08-10-83 

Mayer  T  A,  Gen  Mgr,  Asplundh  RR  Div,  Blair  Mill  Road,  Willow  Grove.PA.  19090 10-29-91 

McCarthy  M  F.  Chf  Est/Heavy  Hwy,  McCarthy  Bros  Co,  1341  N  Rock  Hill  Rd,  St  Louis.MO.63 124 08-17-88 

McCarthy  S  B,  Bus  Dvlpmnt  Rep,  Mars  Environmental  Solutions  Inc.  PO  Box  933,  Tinley  Park,IL.60477 10-29-91 

McComb  E  G,  Dir-Hy-Rail  Mktg,  Fairmont  Tamper,  415  N  Main  St,  Fairmont,MN.56031-0415 09-26-84 

McDougal  D  ,  President,  McDougal  Construction  Co,  8800  NW  1 12th  St,  Ste.  300,  Kansas  City,M0.64153 07-29-93 

McGee  J  ,  Estimator/Fid  Supv,  A-Core  Inc,  5360  S  Riley  Ln,  Murray,UT.84107 08-1 1-92 

Merrifield,  Jr  G  B,  CEO.  Lincoln  Industries,  PO  Box  9127,  Louisville.KY .40209 01-10-92 

Meyer  J  J,  Vice  Preident,  Westem-Cullen-Hayes  Inc,  P.O.Box  756.  Richmond,IN.47374 03-26-80 

Michaels  G  A,  Mgr-Engr  &  Srvc,  Fairmont  Tamper,  415  N  Main  St,  Fairmont.MN. 56031 08-1 1-92 

Milord  K  T,  Vice  President,  R.  T.  Milord  Co,  9801  S  Industrial  Dr,  Bridgeview,IL.60455 12-05-91 

Milton  M  A,  Div  Mgr.  Hall  Cntrcting  Corp-Gunite/Shotcrete  Div,  1 14  Whiteway  Plaza,  LaFollette.TN. 37766 01-28-88 

Moorhead  W  H,  VP  Sis  &  Engr.  Iron  Horse  Engrg  Co  Inc,  PO  Box  5398,  Suffolk,VA.23435 09-26-84 

Neidert  M  ,  Reg  Mgr  RR  Sis,  Burke-Parsons-Bowlby  Corp,  2879  Burwyn  Hills,  Tecumseh,MI.49286 01-09-90 

Nicely  C  M,  CEO/Chrmn,  The  R  G  Smith  Co  Inc.  PO  Box  9067,  Canton,OH.4471 1 1 1-03-80 

Norton  K  J,  VP.  Osmose  RR  Div,  PO  Box  8276,  Madison,WI.53708 03-18-71 

O'Rourke  M  ,  Sis  &  Mktg  Mgr,  Surety  &  Mfg  &  Tstng,  21 15— 91  Ave,  Edmonton.ALB.Canada.T6P  1L1 05-26-93 

Olin  R  V,  Superintendent,  Mountain  States  Contracting,  8701  N  Tamarac,  Commerce  City,CO.80022 04-23-92 

Ostby  D  J,  Area  Mgr  &  Prod  Mgr,  Osmose  RR  Div,  PO  Box  8276,  Madison,WI.53708 1 1-1 1-85 

Parmer  R  B,  CEO,  Parmer-Anderson  Corp,  PO  Box  948,  Casper, WY.82602 04-06-93 

Peters  J,,  QSC  Painting,  PO  Box  9665,  Pittsburgh.PA.  15226 07-12-93 

Potter  R  H,  President,  Reid  H  Potter  Assocs  Inc,  103  S  Freeport  Rd,  Freeport,ME.04032 , 09-28-66 

Powell  S  J.  Vice  President,  Environmental  Monitoring  &  Cnsltng,  PO  Box  872,  Somerville,NJ.08876 02-17-94 

Pratt  C  O. ,  Pratt  Mtls  &  Tech  Cnsltng  Srvcs,  PO  Box  352,  Valencia.PA.  16059 04-30-80 

Proud  P  ,  Proj  Mgr.  Altair  Inc,  2150  Langdon  Farm  Rd,  Cincinnati,OH.45237 04-23-92 

Rookey  R  T,  VP,  Stirling  Lloyd  Products.  420  Sackett  Pt  Rd,  4A,  North  Haven,CT.06473 04-08-94 

Scara  J  M,  President,  Martin  Piling  &  Lumber  Co,  1070  Morris  Ave,  Union,NJ.07083 04-08-94 

Schaefer  J  P,  Sis  Mgr,  S&C  Dist.  Co.,  PO  Box  308,  Worth,IL.60482 02-1 1-92 

Schoulties  A  P,  Srvc  Engr,  Contech  Const  Prods  Inc,  1001  Grove  St,  Middletown,OH.45044 09-12-75 

Schulz  J  L,  Testing  Engr,  Bridge  Diagnostics,  Inc,  5398  Manhattan  Cir.Su.100,  Boulder,CO.80303 05-26-93 

Scogin  V  J,  President,  Standard  Materials  Inc,  PO  Box  350,  Slidell,LA.70459-0350 09-21-87 

Shelley  K  ,  Proj  Engr,  W.M.  Brode  Co,  PO  Box  299-100  Elizabeth  St,  Newcomerstown,OH.43832 04-23-92 

Shugart  F  ,  President.  Shugart  Mfg  Inc,  PO  Box  748,  Chester,SC29706 09-17-85 

Simpson  M  ,  Sis  Rep,  Wilson  Concrete  Co,  759  S  65th  St,  Kansas  City,KS.661 11 02-10-93 

Smith  K  ,  President,  Kirt  Smith  &  Assoc.Inc,  PO  Box  9479,  Woodlands.TX.77387 05-26-93 

Stevens  C  ,  Dir  Of  Business  Dvlpmnt,  MSI  Lodging  Systems,  100  Morgan  Keegan  Dr  #310.  Little  Rock,AR.72202-2210 07-1 1-94 

Stout  T  P,  President,  Marta  Track  Constructors  Inc,  PO  Box  1509,  Washington.PA.  15301 12-08-75 

Taylor  R  ,  Prod  Mgr,  Burro  Crane,  PO  Box  798,  Winona,MN.55987 05-26-93 

Terry  A  S,  Sr  VP,  Rapid  Engineering,  Inc,  PO  Box  700,  Comstock  Park,MI.49321 07-1 1-94 

Thrift  M  D.  Natl  Accnt  Rep,  W.  P.  Hickman  Systems,  Inc,  449  Marmora  Ave,  Tampa,FL.33606-3821 02-05-91 

Train  R  N,  Exec  VP,  Western  Sling  &  Supply  Co,  PO  Box  208,  Sedalia,CO.80135 02-10-93 

Von  Leesen  J  C,  VP,  Armitage  Industries,  Inc,  1650  Camen  Dr,  Elk  Grove  VillageJL.60007 07-1 1-94 

Wanner  D  .  VP  Sales,  Premier  Concrete  Crossings,  PO  Box  1 1305,  Portland.OR.9721 1-0305 02-17-94 

WeidnerT  .  President,  Weidner  Williams  Contracting,  6130  Holmes,  Omaha,NE.68117 07-18-90 

Wine,  Jr.  R  J,  President,  Altair  Inc,  2150  Langdon  Farm  Rd,  Cincinnati.OH.45237-471 1 12-06-90 

Wood  R  W,  Sis  Rep,  Vulcan  Materials  Co,  PO  Box  530187,  Birmingham,AL.35253 10-02-86 

Workman  M  ,  Plant  Mgr,  Wilson  Concrete  Co,  PO  Box  7208,  Omaha,NE.68107 : 09-30-88 

Workman  T  ,  Sis  Rep,  Wilson  Concrete  Co,  PO  Box  7208,  Omaha,NE.68107 09-30-88 
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~"1  or  fifty  years,  Power  Parts  Company  has 
H  supplied  the  railroad  industry  with  quali- 
ty products  and  on-time  deliveries, 
}wn  to  the  industry  as  "Fire  Wagon  Service,1 
axiom  inscribed  by  the  late  owner  and 
mder,  Marty  Hausman. 

In  March  of  1945,  Marty  began  the  legacy 
Power  Parts  Company  and  Fire  Wagon 
vice  with  only  six  gaskets  to  offer.  The  per- 
ence  to  excel  led  him  to  become  the  autho- 
?d  distributor  for  a  host  of  fortune 
)  manufacturers  of  a  wide  variety 
locomotive  parts  and  railroad 
xducts. 

This  year  marks  a  golden  year  of 


celebration  to  remember  Power  Parts  and  its  Sign  and 
Alert  Divisions  for  past  accomplishments  and  to  help 
advance  the  torch  into  the  future.  The  loyal  employ- 
ees of  Power  Parts  have  served  their  clientele  with 
pride  and  Fire  Wagon  Senice,  which  has  become  a 
hallmark  of  the  trade. 

MK  Rail  Corporation  joins  the  Power  Parts  team  in 
its  commitment  to  continue  to  improve  their  business 
relationships  by  anticipating  the  future  demands  of 
our  customers.  The  Power  Parts  Company  pledges 
to  continue  the  time  honored  tradition  of  pro- 
viding Fire  Wagon  Seivice  to  the  railroad 
industry.  Fire  Wagon  Senice  is  the  benchmarl 
by  which  all  other  suppliers  will  be  measured. 


Power  Parts  Company     •    I860  N.  Wilmot     •     Chicago,  IL  60647 


(312)  772-4600 


Fax  (312)  772-3299 


MEMBERSHIP  DIRECTORY 

HONORARY  MEMBERS 

Joined 

Armstrong  W  F,  Engr  Bldgs  (Ret),  C&NW  Trans  Co,  PO  Box  1 163,  Anna  Maria,FL.342 1 6- 1 1 63 01-01-47 

Budzileni  J  .  Sr  Strl  Dsgnr  (Ret),  ICG  RR,  1315  W  Elmdale  Ave,  Chicago.IL.60660-2515 10-16-63 

Chambers  J  W.  Br  Const  Engr  (Ret),  MP  RR,  12200  Eddie  &  Park  Rd,  St  Louis.MO.63 127 06-18-41 

Denz  O  C,  Supv  Bldg  Mtce  (Ret).  CMSP&P  RR.  2247  Famsworth,  Northbrook,IL.60062 10-1 1-67 

Huffman  W  H.  Asst  VP/Ch  Engr  (Ret),  C&NW  Trans  Co,  421 15  Village  42,  Camarillo,CA.93012 01-01-41 

Hyma  W  R,  Br  Eng  Sys  (Ret),  AT&SF  RY,  18  Bertoldo  Rd,  Park  Forest,IL.60466-1847 01-01-69 

Richter  F  .  Consultant,  Progressive  Railroading,  1116  Greenleaf  Ave,  Wilmette,IL.60091 

Runde  E  E,  Const  Engr-Strs  (Ret),  IC  RR,  154  Wisconsin  Ave,  E  Dubuque,IL.61025 12-07-59 

Williams  J  M,  Supv  B&B  (Ret),  EJ&E  RY,  5430  E  Oak  Dr.  Newaygo,MI.49337 09-24-63 


LIFE  MEMBERS 

Barr  A  S,  Chf  Reg  Engr  (Ret),  Penn  Central,  PO  Box  12967,  Pittsburgh,PA.15241-0967 02-10-66 

Beaver  J  F,  Chf  Engr  (Ret),  Southern  RY,  PO  Box  1366,  Holmes  Beach,FL.34218-1366 06-04-68 

Bechly  D  S,  Chf  Engr  Strs  (Ret),  IC  RR,  168  Haywood  Knolls  Dr,  Hendersonvile,NC28739 06-04-68 

Bell  D  V,  Gen  Str  Supv  (Ret),  B&O  RR,  RR  1,  Wellston,OH.45692 02-06-57 

Benson  D  D,  Envir  Engr  (Ret).  UP  RR,  5631  S  Park  PI  W,  Salt  Lake  City,UT.84121 08-10-72 

Bertel  D  J.  Chf  Engr  Mtce  (Ret),  MP  RR,  RR  2  Box  147,  Mountain  Home,AR.72653 03-12-68 

Boehling,  Jr.  H  A,  Gen  Supv  Str  (Ret),  C&O  RY,  1509  W  Laburnum  Ave,  Richmond,VA.23227 10-13-48 

Bom  J  O,  Chf  Engr  (Ret),  Maine  Central  RR,  398  Brook  St.  Westbrook.ME.04092 10-03-56 

Bowman  R  M,  Gen  Frmn  B&B  (Ret),  Penn  Central,  Newry  Lane,  Hollidaysburg.PA.  16648 01-05-54 

Brakensiek  W  E.  Asst  Chf  Engr  Strs  (Ret),  MP  RR,  10143  Farrington  Dr,  St  Louis.MO.63137 09-12-62 

Brashares  R  E.  B&B  Supv  (Ret),  CSX  Transportation,  PO  Box  414,  Montgomery, AL.36 1 0 1 09-11-69 

Brietzke  W  F.  GM  (Ret),  Pettibone,  2205  Jordan  Ln,  Elgin,IL.60123-2568 12-03-56 

Bryant  N  D,  Asst  Chf  Engr/M-S  (Ret),  BN  RR,  22491  Bluewater  Rd,  Chandler.TX.75758-8020 04-07-61 

Buckmaster  W  A,  Asst  Div  Engr  (Ret),  B&O  RR,  3265  N  Little  Horse  Dr,  Tucson,AZ.85712 09-19-51 

Burris  H  A,  Asst  Div  EngT  (Ret),  AT&SF  RY,  36894  Hayward,  Barstow,CA.9231 1 01-28-72 

Camelle  E  J,  B&B  Supv  (Ret),  SP  Trans  Co,  PO  Box  3667,  Lafayette,LA.70501 01-05-54 

Carlson  A  W,  Chf  Engr  (Ret).  WP  RR.  414  Alameda  De  Las  Pulgas,  San  Mateo.CA.94402 09-18-55 

Carter  J  W.  B&B  Supv  (Ret).  Virginian  RY.  5026  Hunting  Hills  Sq.  Roanoke.VA.240 14-6525 05-01-47 

Cary  N  M,  Proc  Engr  Trk  (Ret),  Southern  RY,  533  Windgrove  Rd,  Marietta,GA.30067 03-16-53 

Caywood  J  A,  President  (Ret),  DeLeuw  Cather  &  Co,  24001  Whites  Ferry  Rd,  Dickerson,MD.20842 07-22-59 

Chamberlain  P  L,  Asst  To  Engr  Strs  (Ret),  Erie  Lackawanna  RR,  26  Kathleen  PI,  Morris  Plains,NJ.07950 09-22-41 

Christensen  M  C,  Asst  Chf  Engr-Strs  (Ret),  C&NW  RY,  401  W  Crystal  Ave,  Lombard,IL.60148 10-07-63 

Clark  W  H,  Chf  Engr-Const  (Ret),  AT&SF  RY,  1029  Matador  Dr,  SE.  Albuquerque.NM.87 123 09-28-59 

Clary  A  G.  Engr  Mtce  (Ret),  Natl  Acad  Of  Sc-Trans  Rsrch  Bd,  407  S  Pitt  St,  Alexandria,VA,22314 06-08-67 

Cook,  Jr.  J  C.  Gen  Frmn  B&B/W&S  (Ret),  AT&SF  RY,  3510  Gila  (Western  Hills),  Temple,TX.76501 12-05-59 

Cummings  L  ,  Gen  Br  Insp  (Ret),  SP  Trans  Co,  2444  Holabird  Ave,  Klamath  Falls,OR.97601-1713 08-12-69 

Diehl  C  M,  Reg  Engr  Str  &  Prs  (Ret),  Chessie  System,  Rt  1    Box  83,  Clearville.PA.  15535 08-31-59 

Dixon  C  E,  Supv  B&B  (Ret),  Maine  Central  RR,  620  Odlin  Rd,  Bangor,ME.04401 09-21-55 

Doherty  G  D.  Div  Supv  B&B  (Ret),  Soo  Line,  2424  McKinley,  Perry.IA.50220 05-08-70 

Duncan  F  ,  Rdm  (Ret).  Winston-Salem  Southbound  RR,  1297  E  Cannon  Ave,  Albermarle,NC28001 09-09-62 

Durrani  H  B,  Asst  Chf  Engr  (Ret).  UP  RR,  3616  S  100th  St,  Omaha.NE.68 1 24-3704 09-06-68 

Edwards  J  W,  B&B  Supv  (Ret),  NS  Corp,  PO  Box  1417,  Columbus,GA.31902 09-14-66 

Eichenlaub  C  M,  Supt  (Ret),  San  Diego  &  AZ  East  RY,  2608  Shelter  Island  Dr,  San  Diego,CA.92106-31 16 08-23-43 

Ellison  J  ,  B&B  Frmn  (Ret),  NS  Corp,  1 1601  Co.  Rd.  42  E,  Jemison.AL.35085 10-18-79 

Erskine  J  A,  Strl  Eng  (Ret),  IC  RR,  3755  Conway  Dr  S,  Mobile,AL.36608-1721 07-22-59 

Evans  R  ,  Agent  (Ret),  Contech  Const  Prods  Inc.  1008  Interloch  Ct,  Algonquin,IL.60102 08-31-59 

Evans  T  E,  Cvl  Engr  (Ret),  FRA,  PO  Box  2368,  Pagosa  Springs,C0.81 147 09-18-72 
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BRIDGE  TIE  ANCHORS 

Effective  holding  power 
for  welded  steel  bridges 

Rails  Co.  Bridge  Tie  Anchors  have  been  an  industry  standard  for 
more  than  25  years.  They  exert  strong  spring  tension  which  holds 
the  tie  and  bridge  member  firmly  together  and  prevents  skewed 
ties,  split  guard  rails,  etc.  The  spring  action  compensates  for 
shrinkage,  seating  and  stresses  caused  by  flexing  of  the  tie  under 
wheel  loads. 


RAIL  ROD 

The  one-man  track  cart  that 

can  be  carried  by  one  man. 


Totally  insulated,  will  not  activate 
switches.  Safely  clutch  and  brake 
system.  2-wheel  drive.  Rugged 
construction.  Folds  up  for  shipping  and 
storage.  Proven  on  major  class  one 
railroads. 


PORTABLE 
COMPRESSORS 

55  and  72cfm  capacity  units 
move  easily  from  job  to  job 


Lightweight,  engine-driven  compressors 
are  perfect  for  small  jobs  on  a  section 
gang-tamping,  driving  spikes,  etc. 
Completely  self-contained,  mounted  in 
high-strength  steel  tubing  frame.  Five 
models  available. 


RAILS 

COMPANY 


Maplewood,NJ07040 
Chicago,  IL  60604 
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Joined 

Fairchild  E  H,  Asst  Engr  (Ret),  UP  RR,  9908  Weir  Plz  #18,  Omaha,NE.68127-2178 '. 06-30-58 

Flinn  L  E,  Sis  Rep  (Ret),  Western-Cullen-Hayes  Inc,  2100  Barkeley  Ln  SE  #C-1,  Fort  Myers,FL.33907 09-14-49 

Folk  J  W,  President  (Ret),  Piedmont  Railway  Supplies  Inc,  14  Brown  Thrasher  Rd,  Hilton  Head,SC.29926-1805 09-12-76 

Foreman  J  E,  Dir  Engrg  Srvs  (Ret),  B&LE  RR,  39  Quartermile  Rd,  Greenville,PA.16125-1207 02-06-57 

Forseth  C  E,  Div  Engr  (Ret),  WP  RR,  1700  Tice  Valley  Blvd  #127,  Walnut  Creek,CA.94595-1640 03-31-50 

Frame  R  E,  Chf  Engr  Offr  (Ret),  CSX  Transportation,  4935  River  Basin  Dr  S,  Jacksonville,FL.32207-21 1 1 06-22-65 

Franzen  E  T,  Ch  Engr  Dsgn  &  Cons  (Ret),  MP  RR,  83  Webster  Woods.  Webster  Groves.MO.63 119 02-06-57 

Fredrick  E  R,  EngT  B&B  (Ret),  FEC  RY,  3036— 2nd  St,  St  Augustine,FL.32095-2263 03-23-65 

Gableman  P  D,  Mgr  Envrn  Engr  (Ret),  DM&IR  RY,  PO  Box  009,  Iron  River, WI.54847 09-14-66 

Gardner  W  E,  Steel  Brdg  Supv  (Ret),  MKT  RR,  2705  W  Washington,  Denison,TX.75020 09-26-67 

German  J  G,  VP-Engrg  (Ret),  MP  RR.  19  Holloway  Dr,  Lake  Saint  Louis,M0.63367 10-1 1-67 

Gilley  C  E,  Director-Structures  (Ret),  AT&SF  RY,  5917  Royal  Oak  St  NE,  Albuquerque,NM.871 1 1 09-26-77 

Gipson  C  G,  Gen  Frmn  B&B/WS  (Ret),  AT&SF  RY,  3955  W  Cactus  Wren  Dr,  Phoenix,AZ.85D21 01-01-57 

Goforth  J  A,  Ch  Engr  (Ret),  Clinchfield  RR,  PO  Box  108,  Erwin,TN.37650 01-01-54 

Golem  G  G,  Asst  Engr-Br  Dept  (Ret),  IC  RR,  715  Vinewood,  Willow  Springs,IL.60480 04-27-64 

Gould  D  C,  Asst  Strl  Engr  (Ret),  UP  RR,  2123  S  109th  St.  Omaha.NE.68 144 10-10-67 

Grecco  E  F,  Proj  Mgr  (Ret),  B&LE  RR,  201  Woodbury  Dr,  Butler.PA.  16001 01-06-69 

Gunkle  W  J,  Sr  Str  Insp  (Ret),  Conrail,  107  Fairhill  Rd,  Morton.PA.  19070 01-10-66 

Gustafson  J  A,  Br  Engr  (Ret),  BN  RR,  2095  E  Shryer  Ave,  N  St  Paul,MN.55109 12-05-69 

Haines  W  W,  B&B  Supv  (Ret),  UP  RR,  191 1  SW  42nd  St,  Pendleton,OR.97801 09-27-67 

Hawley  I  H,  Ch  Engr  (Ret),  C&IM  RY,  40  Friars  Lane.  Springfield,IL.62704 12-02-57 

Hellweg  R  D,  Reg  Engr  (Ret),  Amtrak,  1301  N  Eastholme,  Bloomington,IL.61701 02-25-47 

Hogel  E  C,  B&B  Supv  (Ret),  UP  RR,  2600  West  E  St,  North  Platte,NE.69101 05-06-58 

Hoppell  V  E,  B&B  Supv  (Ret),  UP  RR,  35160  SE  Skoggan  Rd,  Sandy,OR.97055 1 1-17-67 

Howard  J  G,  Gen  B&B  Supv  (Ret),  WP  RR,  8181  Folsom  Blvd-Unit  3,  Sacramento,CA.95826-5803 10-05-53 

Howe  A  K,  Cvl  Engr  (Ret),  Envirodyne  Engineers,  3159  Cheryl  Dr,  Hendersonville,NC.28792-l  1 15 03-08-62 

Hubbard  M  J,  Asst  Ch  Engr  Sys  (Ret),  C&O  RY,  6  Calycanthus  Ln,  Richmond,VA.23221 06-04-48 

Humphreys  R  W,  Dir  Cont  Adm  (Ret),  BN  RR,  812  Alderson,  Billings,MT.59102 07-11-47 

Hunter  A  L.  Supv  Strs  (Ret),  B&LE  RR,  8  Park  Ave,  Greenville,PA.16125 10-05-60 

Hutcheson  T  B,  Asst  VP/Ch  Engr  (Ret),  Seaboard,  5621  Cary  St  Rd  #4,  Richmond,VA.23226 09-05-61 

Her  F  C,  Gen  Frmn  B&B/WS  (Ret),  AT&SF  RY,  610  Williamson  Ave,  Winslow,AZ.86047 12-14-65 

Irby  C  W,  Gen  Frmn  B&B/WS  (Ret),  AT&SF  RY,  3710  Las  Moras,  Temple,TX.76502-2129 09-26-67 

Jackman  C  E,  Trans  Cnslt  (Ret), ,  3727  SE  21st  PI,  Cape  Coral,FL.33904-5023 10-15-58 

Jackson  T  E,  Gen  B&B  Supv  (Ret),  SP  Trans  Co,  109  Karen  Dr,  Benicia.CA.945 10 01-01-40 

Jess  G  ,  Fid  Eng-Strs/Mtce  (Ret),  Conrail,  1417  Willowood  Way,  Marion,OH.43302-9758 02-14-68 

Johnson  H  T,  Mat!  &  Equip  Engr  (Ret),  Penn  Central,  52  Helena  St,  E  Brunswick,NJ.08816 10-05-60 

Johnson  W  E,  Gen  Supv  Strs  (Ret.),  AT&SF  RY,  3729  Ashford  Dr,  Bedford,TX.76021 02-13-69 

Kendall  J  T,  Supv  Sirs  (Ret),  Penn  Central,  312  Cypress  St,  Montoursville,PA.  17754 07-15-49 

King  B  J,  Mgr  Strs  (Ret),  AT&SF  RY,  3800  N  Bradford  #68,  LaVeme,CA.91750 01-10-66 

King  L  E,  Reg  B&B  Mgr  (Ret),  SP  Trans  Co,  4100  Spring  Valley  Rd.  Rocklin,CA.95677-1537 06-14-66 

Laurick  M  J,  Proj  Engr  (Ret),  Conrail,  1693  Sandalwood  PI,  Columbus,OH.43229 12-08-52 

Lawton  R  R,  Asst  Chf  Eng  Stf  (Ret),  C&NW  Trans  Co,  1334  Naperville  Rd,  Wheaton,IL.60187 09-13-65 

Layer  J  P,  Cvl  Engr  (Ret),  Armco,  Inc,  1065  E  Main  St  #27,  Lebanon,OH.45036-9798 09-02-66 

Leach  L  J,  B&B  Supv  (Ret),  UP  RR,  PO  Box  298,  Watervilles,KS.66548 09-26-67 

Lelevich  L  E,  Mgr  Bdgts  (Ret),  UP  RR,  7401  Alix  Pkwy,  Sacramento,CA.95823-3003 02-09-67 

Linn  G  A,  Div  Engr  (Ret),  C&NW  Trans  Co,  PO  Box  141,  Thedford,NE.69166-0141 10-07-40 

Long  W  R,  Mtl  Plnr  (Ret),  SP  Trans  Co,  2320  S  Jackson  St,  Albany .OR.97321 12-09-63 

Longiotti  P  ,  Supv  Strs  &  Trk  (Ret),  B&LE  RR,  62  N  Race  St,  Greenville.PA.  16125 10-22-74 

Lowry  J  M,  Asst  Dist  Engr  (Ret),  SP  Trans  Co,  5242  Jackwood  St,  Houston,TX.77096 05-03-50 

Lund  C  V,  Asst  To  VP/CE  (Ret),  CMSP&P,  344  Scott  Ave,  Glen  Ellyn,IL.60137 02-25-47 

Lurcott  E  T,  Engr  Sys  Insp  Strs  (Ret),  Conrail,  1384  Station  PI,  West  Chester,PA.  19380 01-10-66 

Makarowski  S  ,  Bldg  Mgr  (Ret),  CN  RY,  5808— 94th  Ave,  Edmonton,ALB.Canada,T6B  0X8 09-16-64 

Martyn  G  W,  Mgr  Fac  &  Cvl  Eng  (Ret),  EJ&E  RY,  510  Peale  St,  Joliet,IL.60433 07-22-59 

Mascorro  F  F,  Gen  Frmn  (Ret),  AT&SF  RY,  6213  Warrington  PI,  Ft  Worth,TX,761 12 01-28-72 

Mathias  H  O,  Mgr  Cntrs  &  Admn  (Ret),  IHB  RR,  320  S  8th  Ave,  LaGrange,IL.60525 09-28-59 

McCoy  D  E,  B&B  Supv  (Ret),  BN  RR,  8378  Cherokee,  Denver,CO80221 03-23-65 

McGuire  R  F.  Area  Mgr  (Ret),  Osmose  RR  Div,  14627  W  89th  St,  Lenexa,KS.66215 04-29-71 

McMasterRC,  Mgr  Fac  &  Strs  (Ret),  B&LE  RR,  37  Quartermile  Rd,  Greenville,PA.16125 01-10-66 

Messman  D  V,  Asst  To  CE  (Ret),  Southern  RY,  3329  Stonecrest  Ct,  Atlanta,GA.30341 03-14-55 

Miller  D  E,  B&B  Supv  (Ret),  UP  RR,  270  Ivy  Lane,  Union,OR.97883 09-27-67 

Miller  J  C,  Project  Engr,  L.A.  Cnty  Metro  Transp  Authority,  3521-B  Bahia  Blanca  W,  Laguna  Hills,CA.92653 06-24-69 

Mimick  F  A,  B&B  Supv  (Ret),  UP  RR,  61 19  S  94th  Crcl,  Ralston,NE.68 1 27-4020 09-18-67 

Monahan  E  L,  Surveyor  (Ret),  CRI&P  RR,  727-7th  St,  LaSalle,IL.61301 06-04-68 

Myers  ET,  Engrg  Ed  (Ret),  Modern  Railroads,  3631  W  213th  St,  Matteson,IL.60443 10-15-57 

Myers  R  L,  Water  Chem  (Ret),  IC  RR,  520  Wabash  Ave  Apt  7,  Mattoon,IL.61938 12-04-50 
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....Changing  the  Law  of  Gravity. 
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Joined 

Nelson  H  F,  Dir  Engrg  Svcs  (Ret),  EJ&E  RY,  500  Meadow  Wood  Dr,  Joliet,IL.60435 09-28-70 

Nelson  R  D,  Dir  Qual  Cntrl-Engr  (Ret),  C&NW  Trans  Co,  720  S  Division  St,  Boone,IA.50036 03-04-57 

Owens  R  F,  Cost  Engr  (Ret),  IC  RR,  10037  S  Charles,  Chicago,IL.60643 09-01-65 

Parrish  O  S,  Gen  B&B/WS  Frmn  (Ret),  AT&SF  RY,  416  N  Douglas,  Wellington,KS.67152 09-26-67 

Patterson  J  M,  B&B  Supv  (Ret),  Penn  Central,  1 1  Sachs  Ct,  Hopewell  Junction.NY.  12533-6231 02-06-57 

Pearson  R  E.  Chf  Engr  (Ret),  C&IM  RR,  207  Dawning  Dr,  Divemon,IL.62530-9754 09-24-63 

Pearson  W  O,  Proj  Engr  (Ret),  Sverdrup  Corp,  4368  Blythe  Wood,  Florissant,MO.63033-421 1  03-10-64 

Perrier  J  L,  Dir  Spec  Proj  Engr  (Ret),  C&NW  Trans  Co,  1321  S  Finley  Apt  322,  Lombard,IL.60148 10-05-53 

Porter  D  C,  Supt  Tech  Srvcs  (Ret),  Ontario  Northland  RY,  373  Leonard  St,  North  Bay,ONT,Canada,PlB  5K5 07-15-71 

Presthus  E  J,  EngT  Strs  (Ret),  BN  RR,  126  E  Central  Ave,  Missoula,MT.59801 05-14-64 

Pritchett  J  S,  Gen  B&B  Supv  (Ret),  Southern  RY,  Rt  1  Box  173A,  Union  Springs,AL.36089 04-07-61 

Rainer  A  L,  Chf  Br  Insp  (Ret),  Seaboard,  2956  Oakland  Dr,  Green  Cove  Springs,FL.32043 12-06-68 

Rains  J  E,  Sr  Proj  Engr  (Ret),  CSX  Transportation,  500  Water  St  PO  Box  5052,  Jacksonville,FL.32232-5052 10-05-71 

Rankin  W  H,  Sr  Strl  Engr  (Ret),  BN  RR,  251  E  Bennett,  Springfield,MO.65807 09-19-61 

Rees  FL,  Engr  Trk  (Ret),  AT&SF  RY,  PO  Box  10451,  Pensacola,FL.32524-0451 09-28-66 

Reger  J  H,  Dsgnr  (Ret),  IC  RR,  2068  Lioncrest  Dr,  Richton  Park,IL60471 09-01-65 
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Alpha  Railroad  &  Piling,  Inc. 


Bridges 

Drainage  Structures 

Excavation 

Embankment 

Concrete  &  Asphalt  Paving 


Route  3,  Box  1245 
Minden,  Louisiana  71055 
Telephone  (318)  377-8720 

Fax  (318)  371-1974 


George  D.  Dupont 
Gary  L.  Brown 


Charles  L.  Davis,  Jr. 
John  B.  Benton,  III 


BOWMAN,     BARRETT     &     ASSOCIATES     INC. 


CONSULTING     ENGINEERS 

312.819.4880 

FAX    3  12.819.4883 


DESIGNING  A  BETTER  INFRASTRUCTURE 
TO  LAUNCH  US  INTO 
THE  21ST  CENTURY 

WE  OFFER  THE  FOLLOWING  RAILROAD  DESIGN  EXPERTISE: 

•  MASS  TRANSIT      •  INTERMODAL  FACILITY 

•  TRACKWORK      •  BRIDGES 
•  INSPECTION  AND  RATING      •  DRAINAGE  SYSTEMS 

•  CONSTRUCTION  MANAGEMENT      •  SURVEY 


1233   NORTH   MICHIGAN   AVEM'E  SlITE  2200  CHICAGO. 
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JU.A 


MFG.  &  SUPPLY  CO. 


Tie  Pads  •  Bridge  Bearing  Pads  •  Rail  Shims  •  Scale  Pads  •  Waterproof  Bridge  Membranes 

Replacement  Parts  for:  Transit  Cars  •  Tank  Cars  •  Pellet  Cars  •  Differential  Cars 

Jack  MacGregor  David  Lantz  7300  W.  Montrose  Avenue 

President  General  Manager  Norridge,  IL  60634    Phone:  (708)  452-6480 


HNTB  IS  ON  THE  RIGHT  TRACK 


Offering  Comprehensive  Rail 
Transportation  Services  Nationwide 


•  Fixed  and  movable  bridge  design 

•  Track  and  civil  engineering 

•  Signal  and  train  control 

•  Construction  services 

•  Construction  inspection 

•  Mechanical  electrical  design 

•  Hydraulic  and  scour  analysis 

•  Geotechnical  engineering 


iHIMTBl  architects  engineers  planners 

1201  Walnut.  Suite  ^OO  •  Kansas  City,  MO  64106  •  (816)  472-1201 
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COATINGS  APPLICATION  & 
WATERPROOFING  CO. 


BIGINEERS 


CONTRACTORS 


5125  N.  2nd  STREET  •  ST.  LOUIS,  MISSOURI 
314-241-6370  •  Fax  314-241-0871 

"Branches  in  Principal  Cities" 
"ALL  WORK  PERFORMED  BY  SKILLED  CRAFTSMAN" 

TUCKPOINTING 

SANDBLASTING 

WATER  BLASTING 

CONCRETE  RESTORATION 

TERRA  COTTA  RESTORATION 

POLYURETHANE  FOAM  ROOFING  SYSTEMS 

THERMO-PLASTIC  SINGLE  PLY  ROOFING 


COLLINS  ENGINEERS,  INC. 

ENGINEERS  •  PLANNERS  ENGINEER  DIVERS 

PROVIDING  PROFESSIONAL  ENGINEERING  SERVICES 
IN  THE  AREAS  OF: 


BRIDGE  DESIGN 

AND  REHABILITATION 


ABOVE  AND  BELOW  WATER 
INSPECTION 


MOVEABLE  BRIDGE 
INSPECTION 


SCOUR  INVESTIGATION 
AND  COUNTERMEASURES 


■PSLy  Ujifiv ^AnBfcik 


£3^ 

^LJ^3 

w 
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ml 
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BUILDINGS  AND  HEAVY 
STRUCTURES 


HYDROGRAPHIC  SURVEYING 


PARTIAL  AND  NON-DESTRUCTIVE 
TESTING 


INSPECTION  /  MAINTENANCE 
PROGRAMS  AND  TRAINING 


OFFICES  IN: 

FLORIDA    •    ILLINOIS    •    INDIANA    •    MICHIGAN 

NEW  YORK    •    VIRGINIA    •   WASHINGTON 

(BOO!    835-3483 


EJ&E  RY 

R.  C.  Baker 
K.  G.  Ernst 

D.  Maloney 
W.C.Sturm  (Ret.) 
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R.  D.  Smith 
D.  W.  Spruill 
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Mars  Environmental  Solutions  I 

S.  B.  McCarthy 

IHBRR 

J.  E.  Dziak 

Marta  Track  Constructors  Inc 

T.  P.  Stout 

Iowa  Interstate  RR 

W.  B.  Dennis 

Martin  Piling  &  Lumber  Co 

J.  M.  Scara 

Iowa  State  University 

C.  T.  Jahren 

Martin/Martin,  Inc 

Iron  Horse  Engrg  Co  Inc 

W.  H.  Moorhead 


T.  Stauffer 
D.  J.  Wittman 
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Specialists  in  keeping 
Bridges  in  service 

•TIMBER    »STEEL    'CONCRETE 

Over  40  years  of  railroad  experience. 
Inspect . . .  Repair . . .  Treat . . .  Strengthen 


RAILROAD  DIVISION 
P  O  Box  8276  •  Madison  Wisconsin  53708 
608/221  2292  •  800/356  5952 


WE'RE  THE  BRIDGE  PRESERVERS 


Rail  Lubricators  &  Lubricants 


Portec  HL-1™  Series  Lubricator  system 
for  new  and  retrofit  installations 


Reliable  Trackside  Lubricators 

■  Hydraulic 
I  Electronic 
I  Mechanical 


Rail  Curve  Lubricants 

■  395T-L.OW  Noise 

■  340E-Biodegradable, 
Environmentally  Safe 


Box  38250,  Pittsburgh,  PA  15238-8250  412/782-6000  •  Fax  412/781-6377 

In  Canada:  Portec  Ltd.,  Lachine,  Quebec  •  514/636-5590  •  Fax  514/636-5747 

Representatives:  Donald  J.  Hogan  Co.  (708/371-3360) 

KellTech  Inc.  (609/896-2615)  •  Short  Lines  -  Morrison  Metalweld  (216/743-2646) 


Bm  PORTEC 


Maryland  Midland  RY 

W.  Weszka 

McCarthy  Bros  Co 

M.  F.  McCarthy 

McDougal  Construction  Co 

D.  McDougal 

Meridian  Engineers  &  Planners 

D.  Knuth 


Natl  RR  Const  &  Mtce  Assn  Inc 

J.  C.  Stewart 

D.  D.  Foth 

R.  G.  Stoker,  Jr 

H.  C.  Swanson 

Natl  Trans  Sfty  Bd 

R.  A.  Tallent,  Jr 

E.  B.  Dobranetski 

W.  A.  Wheeler 

M.  K.  Williams 

Netherlands  RYs 

W.  K.  Woody 

H.  Reynders 

T.  D.  Wyatt 

NICTD 

O  &  G  Industries  Inc 

C.  Beck 

M.  D.  Carroll 

Merrick  &  Co. 

M.  Glidden 


Niemeyer  &  Associates 

T.  M.  Niemeyer 


O'Brien-Kreitzberg  Assocs. 
H.  C.  Steelman 


METRA 

J.  Bailey 
R.  E.  Farnesi 
W.  F.  Stokes 

Metro  North  Commuter  RR 

S.  N.  Gupta 
J.  Mercurio 
K.  A.  Schmidt 

Michigan  DOT 

T.  E.  Hynes 

Milwaukee  Road 

D.  A.  Bessey  (Ret.) 

Mississippi  Export  RR 

M.  W.  Bagwell 

Missouri-American  Water  Co 

W.  P.  Cunningham 

Modjeski  &  Masters 

M.  J.  Beitzel 
L.  V.  Borden 

C.  F.  Comstock 

D.  A.  Doty 

R.  J.  Eppehimer 
M.  P.  Freeman 
W.  N.  Marianos,  Jr. 

B.  T.  Martin 

D.  F.  Sorgenfrei 
G.  P.  Taravella 

Monongahela  RY 

K.  Virgin 

Montana  Rail  Link 

D.  W.  Bennett 
D.  W.  Cook 

Mountain  States  Contracting 

R.  V.  Olin 

MSI  Lodging  Systems 
D.  Ashmore 

C.  Stevens 

Muth  Consulting  Engineers 
F.  R.  Muth 

Nashville  &  Eastern  RR 

C.  Wade 

National  Timber  Piling  Council,  Inc 

J.  S.  Graham 


NJTRO 

J.  M.  Galvin 
G.  A.  Haff 
R.  A.  Olsen 
J.  M.  Savarese 
G.  Sullivan 

NORDCO 

J.  H.  Lynde 

Norman  Lumber  Co 

N.  A.  Ameson 

Northern  ALB  Inst,  of  Tech. 

F.  P.  Deis 

NS  Corp 

J.  M.  Beirne 

C.  P.  Bennett 
W.  Benton,  HI 
R.  E.  Billingsley 

G.  L.  Bishop 

D.  J.  Bonas 

E.  Bond 

J.  G.  Bradley 
J.  N.  Carter,  Jr 
M.  A.  Clark 
D.  W.  Clary 
T.  Daniel 
J.  R.  DeHart 
R.  D.  Dickerson 
P.  R.  Doss 
D.  W.  Drake 
C.  T.  Goewey 
K.  G.  Hauschildt 
W.  E.  Hayes 
T.  C.  Heinrich 
T.  L.  Hicks 
M.  A.  Hille 
J.  E.  Howell 
J.  O.  Hutchens 

B.  J.  Jamison 

J.  R.  Kazmierczak 
J.  R.  Lamkin 

F.  G.  Lemanski 
S.  M.  Lloyd 

J.  A.  McGill 

G.  C.  Mclntire 
A.  U.  Patel 

R.  D.  Patton 
R.  K.  Peecher 
R.  E.  Phillips 
P.  H.  Porzillo 
J.  L.  Richstein 

C.  M.  Russell 
J.  R.  Shaver 

J.  R.  Shepherd 
R.  J.  Skopitz 


Oest  Assocs.,  Inc 
S.  L.  Jordan 

Ogden  Environmental 

K.  E.  Darnell 

B.  H.  Voor,  JII 

Ontario  Northland  RY 

N.  J.  Higgins 
S.  P.  Simmens 

Osmose  RR  Div 

D.  E.  Dolan 
L.  N.  Lokey,  Jr. 
K.  J.  Norton 
D.  J.  Ostby 

Paducah  &  Louisville  RY 

S.  P.  Walker 

Pandrol  Jackson  Inc 

J.  R.  Callahan 

Parmer-Anderson  Corp 

M.  D.  Anderson 
R.  B.  Parmer 

Parsons  Brinckerhoff 

J.  R.  Willey 

Parsons  DeLeuw,  Inc. 

D.  A.  Kuehn 

Pierce  Goodwin  Alexander  &  Linville 

S.  A.  Nesbitt 

Pileco-Delmag  Inc 

R.  J.  Maxa 

Pittsburg  &  Shawmut  RR 

J.  H.  Hubbard 

Port  Authority  of  Allegheny  Cnty 

N.  R.  Voigt 

Power  Team 

P.  Dixon 

Pratt  Mtls  &  Tech  Cnsltng  Srvcs 

C.  O.  Pratt 

Premier  Concrete  Crossings 

D.  Wanner 

Pritchard  Corp 

L.  E.  Criger 
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WITH  ROT  ABROACH  TRAK-STAR  RAIL  DRILLS  YOU  GET... 


LESS  HEAT  IN  THE  HOLE... 
LESS  RAIL  REPLACEMENT  PER  YEAR. 


THE  DRILL. 


THE  CUTTER. 

Rolabroach  cuts  Cuts  clean  with  no 

4X  faster  than  burrs,  ejects  a  slug, 

spade  drills,  no  need  lo  chamler 


Choose  either  electric, 
hydraulic  or  gas  power 


Coolant  Inducer  Spindle 
keeps  tool  and  hole  cool 


Life  cycle  costing       Resharpenable, 
is  just  pennies  cut  up  to 

a  hole  500  holes 


You  can  significantly  reduce  rail  bolt  hole  stress  cracking  and  service  failures  with  the  Rotabroach 
Trak-Star  Rail  Drill.  Hougen  Rotabroach*  Cutters,  with  proper  coolant,  produce  a  cool  cut  raising  the 
rail  temperature  no  more  than  25°F  above  the  ambient  temperature  (spade  drills  can  generate  up  to 
900°F  causing  stress  fractures).  Call  us,  we'll  bring  our  demo  truck  to  your  site  so  you  can  see  how 
well  a  Rotabroach  Trak-Star  performs  in  saving  you  time  and  money. 

Hougen  Mfg.,  Inc.  P.O.  Box  2005  Flint,  Ml  48501  (810)732-5840  FAX:  (810)732-3553 


THE  ADVANTAGE. 


The  Power  Force  in  Holemaking™ 


Danella  Rental 
Systems,  Inc. 


Serving 
Railroads  and  Transit  Authorities 


tfeviaii^gg-' ' 


EVERY  VEHICLE  TYPE 

Pickups  •  Boom  Trucks  •  Rotary  Dumps 

ALL  CONSTRUCTION  EQUIPMENT 

Backhoes  •  Compressors  •  Dozers  and  MORE! 

Danella  Rental  Systems.  Inc. 


2290  Butler  Pike 
Plymouth  Meeting,  PA  19462 
Phone  (215)  828-6200 
Fax  (215)  828-2260 


14101  E.  Moncrieff  PI. 
Aurora,  CO  8001 1 
Phone  (303)  371-0089 
Fax  (303)  371-1720 


Providence  &  Worcester  RR 
H.  H.  Charles 

PUC  of  Ohio 

D.  E.  Coates 

QSC  Painting 

J.  Peters 

R  H  Dunn  &  Associates  Inc 

R.  H.  Dunn 

R.  T.  Milord  Co 

K.  T.  Milord 

Rail  Road  Progress 

P.  Fatula 

Railroad  Maintenance  Corp 

M.  J.  Kiosk 

Railway  Professional  Engineering 

H.  G.  Webb 

Rapid  Engineering,  Inc 

A.  S.  Terry 

Red  River  Valley  &  Western  RR 

C.  Gruebele 

Reid  H  Potter  Assocs  Inc 
R.  H.  Potter 

Restoration  Technologies,  Inc 

J.  L.  Koch 

Rust  E&I,  Inc. 

C.  K.  Marks 

S&C  Dist.  Co. 

J.  P.  Schaefer 

S.A.  Alsan  &  Assoc  Inc 
A.  S.  Dresden 

Sagamore  Natl.  Corp. 

J.  E.  Porter 

Seelye  Stevenson  Value  &  Knecht 
W.  B.  David 

SEPTA 

T.  F.  Mangold 
C.  L.  Rood 

Shotcrete  of  America 

P.  Haralson 

Shugart  Mfg  Inc 

F.  Shugart 

Simmons-Boardman  Publishing  Corp 

R.  E.  Tuzik 

Sims  Professional  Engrs 

R.  D.  Sims 

Sinco  Products 

P.  Giglio 

SLSW  RY 

J.  P.  Jackson 


Smmart  Equipment  Inc 

M.  Cockhill 

So  CA  Regional  Rail  Authority 

J.  M.  Craft 

M.  E.  McGinley 

So.  Buffalo  RY  Co 

M.  R.  Bums 

South  Branch  Valley  RR 

D.  F.  McKenery 
J.  L.  Thomas 

Southeastern  Rail,  Inc 
P.  Roberts 

Southern  Co.  Services 

F.  J.  Crisp 

SP  Lines 

R.  S.  Boraas 
L.  D.  Halsell 
R.  C.  Karsten 
J.  S.  Mancuso 
J.  R.  Tripp 

SpanDeck,  Inc 

J.  Cliff 

St  Lawrence  &  Atlantic  RR 

J.  E.  Lancaster,  Jr 

Standard  Materials  Inc 

V.  J.  Scogin 

State  Rail  Authority-New  So.  Wales 
R.  E.  Best 

Stirling  Lloyd  Products 
R.  T.  Rookey 

STS  Consultants,  Ltd 

P.  A.  Tarvin 

Sub  Sea  Int'l 

B.  F.  Hyland 

Surety  &  Mfg  &  Tstng 
M.  O'Rourke 

Sverdrup  Civil  Inc 

R.  N.  Zimmer 

Sverdrup  Corp 

D.  E.  Bartholomew 

Swing-Lo  Suspended  Scaffold  Co 

H. G.  Leonard 

Tabler  &  Assocs. 
R.  D.  Tabler 

The  Bay  Line  RR 

D.  R.  Davis 

The  Burke-Parsons-Bowlby  Corp 

T.  B.  Chambers 

The  R  G  Smith  Co  Inc 

C.  M.  Nicely 


Thompson  Industries,  Inc 

J.  Foraker 

TKDA 

T.  W.  Hedberg 
V.  T.  Montgomery 

Transport  Canada 

E.  Belkaloul 

Transportation  Products  Co 

W.  Drone 

TRRA  of  St  Louis 

A.  Cracchiolo 
D.  M.  Morton 
A.  L.  Sims 

TTI  RR  Inc 

R.  S.  Rogers 

Turner  Engineering  Co 

A.  L.  Piepmeier 

Tysinger  Hampton  &  Partners 

G.  L.  Tysinger 

U  of  Tennessee 
R.  M.  Bennett 
D.  B.  Clarke 

UPRR 

D.  A.  Adams 
D.  Applegate 
J.  D.  Bateman 
L.  C.  Beebe 
J.  R.  Beran 
J.  D.  Burrow 
J.  L.  Butler 
D.  L.  Caley 
L.  J.  Cline 
L.  M.  Cooper 
D.  L.  Deterding 
R.  C.  Dummar 
J.  E.  Dunsworth 
G.  Edwards 
J.  E.  Eldridge 

F.  T.  Godinez 
D.  C.  Griffin 

G.  R.  Groves 
S.  Hanquist 
G.  L.  Hester 
G.  L.  Hill 

L.  R.  Hunt 
H.  R.  Hutton 

A.  H. Jensen 

B.  D. Jensen 
J.  M.  Jessen 
R.  S.  Kenyon 
R.  S.  Lamb 

N.  W.  Lambert 
A.  E.  LaRose,  Jr 

C.  L.  Liston 
M.  Lowe 

S.  J.  McLaughlin 
S.  McNaughton 
M.  F.  McVoy 
G.  E.  Meyers 
R.  J.  Michaels 
J.  H.  Myres 
H.  E.  Naasz 
M.  Novak 
T.  T.  Ogee 
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BERKEL*  COMPANY 


CONTRACTORS,  INC. 

MAINTENANCE  OF  RAILROAD  SUBSTRUCTURES 


Pressure  Grouting 
Underpinning 


(913)  422-5125 
Kansas  City  Phone 


wi 


th 


Pressure  Grouted  Piling 
Preplaced  Aggregate  Concrete 

2649  South  142nd  street 

P.O.  Box  335 

Bonner  Springs,  Kansas  66012 


Cm  ENGINEERS 


CONSOER  TOWNSEND  EIWIRODYNE  ENGINEERS,  INC. 

168  North  Clinton  Street  •  Chicago,  Illinois  60661   •    (312)  648-1700 


A  professional  consulting  services  firm  .  . 

•  Transportation  Engineering 
»  Environmental  Engineering 

•  Site  Engineering 

•  Construction  Management 


■""'■■"■"''"""'-•"■'"•™»^^ v,„1111M(|1 


R.  R.  Oster 

M.  C.  Patchett 
G.  E.  Perry 
J.  R.  Raymond 
R.  K.  Reynolds 

B.  E.  Roe 

P.  E.  Sargent 

D.  E.  Shaw 

C.  Shoemaker 

E.  F.  Smedley 
K.  C.  Smith 
N.  R.  Stander 
W.  D.  Stapp 

D.  L.  Steele 
G.  Thomas 

W.  C.  Thompson 
D.  Towniey 
G.  E.  Voogd 
T.  F.  Waltemath 
K.  R.  Welch 
K.  E.  Wilkerson 
W.  E.  Wimmer 
L.  A.  Yager 
M.  D.  Yokley 

Vulcan  Materials  Co 

R.  W.  Wood 


W.  P.  Hickman  Systems,  Inc 

M.  D.  Thrift 

W.M.  Brode  Co 

M.  W.  Bowman 
R.  Duffy,  Jr. 
R.  H.  Kingrey 
K.  Shelley 

Walkersville  Southern  RR 

V.  Rockney 

Warwood  Tool  Co 

R.  J.  Burke 

Wasser  High  Tech  Coatings 

W.  Brinton 

Weidner  Williams  Contracting 

T.  Weidner 

Western  Sling  &  Supply  Co 

K.  Henderson 
R.  N.  Truitt 

Western-Cullen-Hayes  Inc 

J.  J.  Meyer 


Willamette  &  Pacific  RR 
M.  A.  Cyrus 

Wilson  &  Co 

C.  E.  Mader 

Wilson  Concrete  Co 

B.  Hutchinson 
M.  Simpson 
M.  Workman 
T.  Workman 

Wisconsin  Central  Ltd 

T.  Brewer 
G.  A.  Knuth 

D.  R.  Ladner 
M.  R.  Menerey 
J.  A.  Van  Huis 
M.  Wisneski 

Woodward  Clyde  Consultants 

R.  C.  Kuhn 

Wright  Engineering,  Inc 

J.  P.  Wright 

WVP  Corp 

M.  J.  Shostak 
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US 

Bettigole  Andrews  &  Clark,  Inc. 

Consulting  Engineers 

Corporate  Offices: 

1  University  Plaza 

Hackensack,  NJ  07601 

Tel  201-489-8080 
Fax  201-489-9755 

Offices: 

New  Jersey  -  New  York-  Maryland 

Pennsylvania  -  New  Hampshire 

Florida  -  Connecticut  -  Massachusetts 


Railroad  and  Rail  Transit  Consulting 

sill  shannon  &Wilson,  inc. 

■VlIF    RAILROAD     ENGINEERING     AND     MOW 

•  Railroad  Geotechnical 

•  Maintenance  of  Way 

-  Emergency  Services 

-  Landslide  Correction 

-  Embankment  Stabilization 

-  Rock  Slope  Stabilization 

-  Erosion  Control 

-  Foundation  Evaluations 

-  Facilities  Design 

•  Railroad  Tunnel  Design 

-  MOW  Consulting 

-  MOW  Programs 

-  FRA  Compliance 

-  Condition  Assessments 

•  Environmental 

-  Wetlands  Evaluation 

-  Waste  Management 

-  Clearance  Improvement 

-  Tunnel  Rehabilitation 

-  New  Tunnel  Design 

-  Invert  Stabilization 

•  Operations  Consulting 

-  RR  Management 

-  Valuations 

Offices:       Seattle    •    St.  Lou 

is    •    Boston    •    Anchorage 

Contacts:    D.N.  McCulloch,      H.W.  Parker,     J.J.  Gonzales 
400  North  34th  St.,  Suite  100,  Seattle,  WA  98103 
(206)  632-8020     FAX  (206)  633-6777 

db 


alfred  benesch  &  company 
consulting  engineers 

205  North  Michigan  Avenue 

Boulevard  Towers  South 

Chicago,  Illinois  60601 

3 1 2/565-0450    Fax:  3 1 2/565-2497 


O  Highways 

o  Bridges  o  Value  Engineering 

o  Railroads  o  Construction  Engineering 

o  Airports  o  Environmental  Studies 

o  Rail  Rapid  Transit  o  Transportation  System  Management 

o  Structural  Engineering  o  Construction  Management 

Offices  in  Kenosha,  Wl;   Lansing,  Ml;  Pottsville,  PA 
We  are  committed  to  equal  opportunity  employment.   Resumes  welcome. 


DESIGN  NINE,  INC. 

ENGINEERING  SERVICES  FOR 
RAILROADS  AND  INDUSTRY 

SPECIALIZING  IN  RAILROAD  TRACK 

AND  BRIDGE  INSPECTION,  DESIGN 

AND  REHABILITATION  PROJECTS 

9700  MACKENZIE  ROAD  -  SUITE  204 
ST.  LOUIS,  MO  63123      (314)638-9900 


ESCA 


CONSULTANTS,    INC. 

1606  WILLOW  VIEW  RD.       P.O.  BOX  159 
URBANA,  ILLINOIS  [217)3840505 


RAILROAD  &  HIGHWAY  BRIDGES  -  TRACKWORK 
INDUSTRIAL  FACILITIES  SPECIAL  STRUCTURES 

INSPECTION   &   RATING 

REPORTS   &    STUDIES 

DESIGN   &    PLANS 

CONSTRUCTION      SUPERVISION 
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Engineers  •  Architects  •  Scientists 


HANSON 
WILSON 

Offices 
Nationwide 


Serving 

the 
Railroad 
Industry 


3101  Broadway,  Suite  310 

Kansas  City,  Missouri  64111 

816-561-9054 


HDR  Engineering,  Inc. 


Railroads 

Bridges 

Tunnels 


Rail  Transit 
Industrial  Wastes 
Water  Resources 


KR 


8404  Indian  Hills  Drive 
Omaha,  Nebraska  68114-4049 
Telephone:  1-800/366-4411 


Offices  Nationwide 


"HYDRO  CONDUIT  CORPORATION" 

PRESTRESSED  CONCRETE  DIVISION 

P.  O.  Box  1609 

Albuquerque,  NM  87103 

SUPPLIER  OF  PRESTRESSED  CONCRETE  BRIDGE  SLABS, 

GIRDERS,  PILING,  AND  PRECAST  CAPS  AND  WINGWALLS 

TO  AMERICAN  RAILROADS  SINCE  1958 


(505)  247-3725  •   FAX:  (505)  243-4875 


F.    K.    KETLER    CO. 

RAILROAD  BRIDGE  CONTRACTORS 

EXTRAORDINARY  MAINTENANCE  ON   FIXED  OR 
MOVABLE  SPANS 

Repair  or  Replacement  of  Bearings  and  Operating  Machinery 
Reboring  Pin  Holes  and  Pin  Replacement 
Eyebar  Tension  Adjustment,  Steel  Repairs 

5000  West  69th  Street 

Chicago,  IL  60638  Phone:  (312)  922-9590 


MODJESKI  AND  MASTERS 

Consulting    Engineers 
since    1893 

FIXED    &    MOVABLE    RAILROAD    BRIDGES 

MODJESKI    AND    MASTERS,    INC. 


P.O.  BOX  2345 

HARRISBURG.  PA  17105 

(7171790-9565      FAX  (717)  790-9564 


Poughkeepsie,  NY 


1055  ST.  CHARLES  AVENUE 

NEW  ORLEANS.  LA  70130 

(504|  524-4344      FAX  (504)  561-1229 


Bordentown,  NJ 


TKDA 


Engineers-Architects-Planners 

Railroad  Facilities  &  Building  Designs 
Track  Kngineering  Services 
Bridge  Kngineering  Services 
Construction  Administration 
Signal  and  Communications 
Mechanical  Systems 


I  $00  Piper  ./affray  Plaza 

444  Cellar  Street 

St.  Paul.  MS  55101-2140 

(6 1 2)292-4400 
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BIBLIOGRAPHY  OF  CONTENTS 

of  the  Proceedings  of 
the 

BRIDGE  AND  BUILDING 

Association 
1984-1993 

COMMITTEE  REPORTS: 

Volume  89  (1984) 

Installation  or  Replacement  of  Culverts  —  W.  J.  Gunkle,  Sr.,  Chairman 

Building  Audits  and  Insulation  —  J.  H.  Smith,  Chairman 

Installing  Ties  on  Open  Deck  Trestles  and  Bridges  —  D.L.  Steele,  Chairman 

Replacement  of  Timber  Trestles  with  Permanent  Structures  —  D.J.  Lewis,  Chairman 

Volume  90  (1985) 

Mandated  EPA  Requirements  for  Asbestos  Removal  —  R.  E.  Fronczak,  Chairman 
Methods  of  Inspecting  and  Repair  of  Building  Trusses  and  Other  Supporting  Members 

T.  J.  Parker,  Chairman 
Vandalism  to  Tools  and  Buildings  —  R.  D.  Patton,  Chairman 

Volume  91  (1986) 

Fall  Protection  and  Safety  Climbing  Devices  —  R.  S.  Kenyon,  Chairman 
Preparation  of  Bridges  for  Protective  Coatings  —  F.  R.  Gibson,  Chairman 
Disadvantages/Advantages  of  Hydraulic,  Pneumatic  and  Electric  Tools  — 

T.  F.  Waltemath,  Chairman 
Roofing  Systems,  R.  E.  Phillips,  Chairman 


Volume  92  (1987) 

Open  Trench  Shoring  —  T.  F.  Waltemath,  Chairman 

Quick  Replacement  of  Bridge  Spans  under  Traffic  —  D.  G.  DeBerg,  Chairman 

Critical  Problem  Areas  in  Steel  Bridges  —  S.  Lipkus,  Chairman 

New  Railroad  Buildings  —  T.  J.  Parker,  Chairman 
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Volume  93  (1988) 

Masonry  Repairs  to  Buildings  and  Shops  —  J.  H.  Smith,  Chairman 
Concrete  Backwall  and  Seat  Repairs  —  M.  L.  Bradley,  Chairman 
Performance  of  Precast  Concrete  Ballast  Deck  Slabs  —  T.  V.  Dunn,  Chairman 
Repair  and  Maintenance  of  Counterweight  Systems  —  J.  A.  Lileikis,  Chairman 


Volume  94  (1989) 

Scour  Control  and  Prevention  at  Bridge  Foundations  —  J.  A.  Lileikis,  Chairman 
Mechanized  Bridge  Gangs  and  Related  Costs  for  Bridge  Deck  Renewals  — 

J.  P.  Allen  &  C.  M.  Russell,  Co-chairmen 
Critical  Problem  Areas  of  Timber  Bridges  —  R.  W.  Carter  &  D.  L.  McCammon, 

Co-chairmen 


Volume  95  (1990) 

Proper  Rigging  Procedures  —  C.  R.  Covill  &  C.  W.  Young,  Co-Chairmen 
Conversion  of  Open  Deck  Bridges  to  Ballast  Deck  Bridges  —  J.  L.  Neece,  Chairman 
Computerized  Structures  Management  System  —  D.  L.  McCammon,  Chairman 
B&B  Management  of  Contract  Projects  —  D.  Franz,  Chairman 

Volume  96  (1991) 

Upgrading  and  Extending  Life  of  Timber  Trestles  —  R.  W.  Kaye,  Chairman 
Culverts  —  Maintenance  and  Repair  —  T.  Rich  &  D.  E.  Williams,  Co-Chairmen 
Locomotive  Servicing  Facilities  —  D.  Bartholomew,  Chairman 
Evolution  of  Protective  Steel  Coatings  —  M.  L.  Johnson,  Chairman 

Volume  97  (1992) 

Bridge  Inspection:  Who,  When  and  How  —  Doug  Williams,  Chairman 

Falsework  for  Bridge  Construction  and  Maintenance  —  J.  L.  Hostler,  Chairman 

Regulatory  Permit  and  Code  Compliance  for  Railroad  Buildings  —  Dick  Dummar,  Chairman 

Volume  98  (1993) 

Construction,  Maintenance  and  Practices  for  Locomotive  Diesel  Fuel  Unloading, 

Storage  and  Dispensing  Systems  —  P.  Sargent,  UP 
Cast-in-place  Concrete  Quality  Control  —  Jose  Quesada,  AT&SF 
Upgrading  and  Retrofitting  Steel  Railroad  Bridges  —  T.  Rich,  Conrail 
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MULTI-PURPOSE  UNDERBRIDGE 
UNITS  FOR  RAILROAD  BRIDGES 
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Bridge  Maintenance 
and  Inspection  Units 


No  outriggers  required 

Operates  off  both  sides 

of  the  truck  chassis 

Reaches: 

30' -11"  under  bridge, 

40'  vertically  down  and 

29'  vertically  up 


600-lb  platform  capacity 

Articulating  4th  boom 
1  Interchangeable  platforms 
1  Driving  station  in  platform  to 

move  vehicle  while  deployed 
1  Operates  within  8'  when 

rotated 
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1 300  Port  Terminal  Drive  /  P.O.  Box  1 6047  /  Duluth,  MN  5581 6-0047 
Phone:  (21 8)  722-9200  /  Fax:  (21 8)  722-6443 


FOR  MORE  DETAILS,  CALL  1-800-346-0081 


